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LIGHT-HOUSE BOARD OF THE UNITED STATES. 

Organized in conformity to tlie act of Congress approred Angast 81, 1862. 



LIST OF MEMBERS ON JUNE 30, 1895. 

Hon. John G. Carlisle, Secretary of the Treasury, ex-officio president. 
Hear- Admiral John G. Walkek, United States Navy, chairman. 
Col. Walter S. Franklin. 

Col. John M. Wilson, Corps of Engineers, United States Army. 
Capt. George Dewey, United States Navy. 
Maj. Henry M. Adams, Corps of Engineers, United States Army. 
Gen. William W. Duffield, Superintendent of the United States Coast and Geo- 
detic. Survey. 
Commander George F. F. Wilde, United States Navy, naval secretary. 
Capt. John Millis, Corps of Engineers, United States Army, engineer secretary. 

EXECUTIVE MEMBERS OF THE BOARD. 

Rear- Admiral John G. Walker, United States Navy. 
Commander George F. F. Wilde, United States Navy. 
Capt. John Millis, Corps of Engineers, United States Army. 

OFFICERS IN CHARGE OF LIGHT-HOUSE DISTRICTS ON JUNE 30, 1895. 

First District. 

Inspector.— CommskndeT George E. Wing ate, United States Navy, Portland, Me. 
Engineer. — Maj. William R. Livermore, Corps of Engineers, United States 
Army, Boston, Mass. 

Second District. 

/n«pec*or.— Commander Francis M. Green, United States Navy, Boston, Mass. 
Engineer.— M.Sbj. William R. Livermore, Corps of Engineers, United States 
Army, Boston, Mass. 

Third District. 

Inspector. — Commander Albert S. Snow, United States Navy, Tompkinsville, N. Y. 
Engineer.— luientejiant William E. Craighill, Corps of Engineers, United States 
Army, Tompkinsville, N. Y. 

Fourth District. 

Inspector. — Commander George C. Reiter, United States Navy, Philadelphia, Pa. 
Engineer. — Maj. Charles W. Raymond, Corps of Engineers, United States Army, 
Philadelphia, Pa. 

Fifth District. 

Inspector. — Commander Benjamin F. Lamberton, United States Navy, Balti- 
more, Md. 

JBfi^incer.— Capt. Eric Bergland, Corps of Engineers, United States Army, Bal- 
timore, Md. 

3 



1895. REPORT OF THE LIGHT-HOUSE BOARD. 5 

PERSONNEL. 

The following changes have taken place in the personnel of the Llght-Honse 
Board since the date of the last annual report : 

1. On August 16, 1894, Capt. Roblby D. Evans, United States Navy, naval secre- 
tary, was succeeded by Commander George F. F. Wilde, United States Navy. 

2. On September 4, 1894, Capt. Philip M. Price, Corps of Engineers, United 
States Army, engineer secretary, died suddenly, and on October 12, 1894, was suc- 
ceeded by Capt. JoHN«MiLiJS, Corps of Engineers, United States Army. 

3. On October 27, 1894, Prof. Thomas C. Mendenhall was succeeded by Gen. 
William W. Duffield. 

4. On December 1, 1894, Rear-Admiral James A. Greer, United States Navy, 
chairman, was succeeded by Rear-Admiral John G. Walker, United States Navy. 

The following-named changes in the personnel of the district officers t'Ook place 
during the fiscal year : 

Third District. 

Inspector, — Capt. Winfield S. Schley, United States Navy, to March 1, 1895; 
Commander Albert S. Snow, United States Navy, Tompkinsville, N. Y., from 
March 1, 1895. 

Engineer.— Mtki, David P. Heap, Corps of Engineers, United States Army, to 
October 31, 1894; Lieut. Col. Peter C. Hains, Corps of Engineers, United States 
Army, from November 12, 1894, to May 23, 1895; Lieut. William E. Craighill, 
Corps of Engineers, United States Army, Tompkinsville, N. Y., from May 23, 1895. 

Fifth District. 

Inspector, — Commander Yates Stirling, United States Navy, to October 1, 1894 ; 
Commander Benjamin P. Lamberton, United States Navy, Baltimore, Md., from 
October 1, 1894. 

Tenth District. 

Inspector, — Commander James G. Green, United States Navy, to August 15, 1894 ; 
Commander Charles V. Gridley, United States Navy, Buffalo, N. Y., from August 
15,1894. 

Fourteenth District. 

Inspector, — Lieut. Commander F. W. Crocker, United States Navy, to March 15, 
1895 ; Lieut. Commander William W. Gill'patrick, United States Navy, Cincinnati, 
Ohio, from March 15, 1895. 
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REPORT 

OF 

THE UNITED STATES LIGHT-HOUSE BOARD. 



Treasury Department, 
Office of the Light-House Board, 

Washington, JD. 0., November 9, 1895. 
Sir : The Light-House Board has the honor to submit, for your infor- 
mation and that of Congress, the following report of the work done 
under its direction during the fiscal year which ended on June 30, 1896. 
At the close of the year there were under the control of the Light- 
House Establishment the following-named aids to navigation: 

Light-houses and beacon lights * 1, 014 

Light-ships in position i * .... 41 

Light-ships for relief 4 

Electric-lighted buoys in position 11 

Gas buoys in position 12 

Fog signals operated by steam or caloric engines 130 

Fog signals operated by clockwork 185 

Post lights on the Western rivers 1,411 

Post lights on other rivers 382 

Day or unlighted beacons 424 

Whistling buoys in position 66 

Bell buoys in position 96 

Other buoys in position, including pile buoys and stakes in Fifth district and 
buoys in Alaskan waters 4,547 

In the construction, care, and maintenance of these aids to naviga- 
tion there were employed — 

Steam tenders 32 

Steam launches 4 

Sailing tenders 2 

Light keepers 1,203 

Other employees, including crews of light-ships and tenders 1, 078 

Laborers in charge of Western river lights 1, 154 

Laborers in charge of other river post lights 210 

7 




Cape Charles Light Station, Virginia. 



ANNUAL REPORT 



OF THE 



L IVIAH 1^ 1896 s| 



^■-"^^n or pncu'A^^'^'^ 



LIGHT-HOUSE BOARD 



TO THE 



SECRETAKY OF THE TREASURY 



FOR THE 



FISCAL YEAE EE"DED JUK"E 30, 1895. 



-•-^^^►^•— 



WASHINGTON: 

CKJVEBNMENT PEINTINa OFFICE. 
1895. 



10 REPORT OP THE LIGHT-HOUSE BOARD. 1896. 

Barlow Point range (rear) post lighty Columbia River y Washington. — A 

tubular-lantern light, February 8, 1895. 
Smith Point light-vessel, Chesapeake Bay, Virginia. — ^Two lens-lantern 

lights, March 6, 1895. 
•Yaquina Bar range hea^cons^ entrance to Yaquina Bay, Oregon. — A 

lens-lantern and a tubular-lantern light, March 7, 1895. 
Oovernment Wharf beacon, Yaquina Bay, Oregon. — A tubular-lantern 

light, March 7, 1895. 
Middle Ground bea^n, Yaquina Bay, Oregon. — A tubular-lantern 

light, March 7, 1895. 
Grassy Island Ledge beacon, Woods Hole, Massachusetts. — A lens- 
lantern light, March 31, 1895. 
Middle Ledge beacon. Woods Hole, Massachusetts. — ^A double lens- 
lantern light, March 31, 1895. 
Manhattan range, Maumee Bay^ Ohio. — Two sixth-order lights, April 

1, 1895. 
South Boston range, Boston Harbor, Massachusetts. — ^A double and a 

single lens-lantern light, April 15, 1895. 
Mandarin Point post light, St Johns Biver, Florida. — A lantern light. 

May 10, 1895. 
Muskegon Lake beacon, Lake Michigan, Michigan. — A lantern light, 

May 10, 1895. 
St. Simon range {front), entrance to St Simon Sound, Georgia, — A 

reflector light. May 15, 1895. 
Carrahelle River Bar range beacons, St George Sound, Florida. — Twp 

lantern lights, May 25, 1895. 
Timber Island beacon, Carrabelle Biver, Florida. — A lantern light 

May 25, 1895. 
Sitka Harbor, Alaska. — A tubular-lantern light, June 20, 1895. 

NEW FOG SIGNALS. 

During the fiscal year fog signals were established at the following- 
named existing light-stations: 

Hudson City, Hudson Biver, New York. — A bell struck by machinery, 
July 16, 1894. 

Wolf Trap, CJiesapeake Bay, Virginia. — A bell struck by hand, Sep- 
tember 20, 1894. 

Ludington Pierhead range. Lake Michigan, Michigan. — A 10-inch steam 
whistle, January 31, 1895. 

Kewaunee Pierhead, Lake Michigan, Wisconsin. — A 10-inch steam 
whistle, January 31, 1895. 

Smith Point light-vessel. No. 46, Chesapeake Bay, Virginia. — A 12-inch 
steam whistle, June 8, 1895. 

During the fiscal year an auxiliary fog signal was established at the 
:bllowing-named fog-signal station: 

Cuckolds, off the entrance to Boothbay, Maine. — A 1,000-pound bell, 
AprU 15, 1895. 
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The following-named new fog signals were established daring the 
fiscal year: 
Boston light-vessel, Ko, 54, off the entrance to Boston Harbor , Ma^ssa- 

chusetts, — A 12inch steam chime whistle, October 1, 1894. 
Fourteen-Mile Point Lake Superior, Michigan.— A 10-inch steam 

whistle, October 15, 1894. 

LIGHTS DISCONTINUED. 

The following-named lights were, in the course of the last fiscal year, 
discontinued : 

Oak Island range, entrance to Cape Fear River, North Carolina. — A 
tubular-lantern and a fourth-order light, July 31, 1894. 

Shaws Island post light. Grand Lake, Louisiana. — A tubular-lantern 
light, August 8, 1894. 

Trinity Shoal light-vessel, No. 43, Oulf of Mexico, Louisiana. — ^A 
reflector light, August 15, 1894. 

Mid- Channel post light, Columbia River, Washington. — A tubular- 
lantern light, September. 8, 1894. 

Martin Island range post lights, Columbia River, Washington. — Two 
tubular-lantern lights, September 8, 1894. 

Wolf Trap Shoal light-vessel. No. 46, Chesapeake Bay, Virginia. — Two 
reflector lights, September 20, 1894. 

Marquette Breakwater, Lake Superior, Michigan. — ^A lantern light, 
October 1, 1894. 

Bristol Ferry, Mount Hope Bay, Rhode Island. — A sixth-order light, 
October 30, 1894. (Eeestablished I^ovember 5, 1894.) 

Sands Point, Long Island Sound, New York. — A fourth-order light, 
October 31, 1894. (lieestablished January 21, 1895.) 

Kewaunee Pierhead range (front), Lake Michigan, Wisconsin. — ^A 
tubular-lantern light, November 2, 1894. 

Bock Island, St. Lawrence River, New York. — A reflector light, close 
of navigation, 1894. 

Twelve-Mile Point post light, Mississippi River, Louisiana. — ^A tubular- 
lantern light, December 31, 1894. 

Jonss Point post light. No. 6, Indian River, Florida. — A tubular- 
lantern light, January 31, 1895. 

Eau Oalliepost light. No. 12, Indian River, Florida. — A tubular-lantern 
light, January 31, 1895. 

Orant Farm {upper) post light, No. 9%, Indian River, Florida.— A 
tubular-lantern light, January 31, 1895. 

Peck Lake, North, post light. No. 26^ Indian River, Florida. — A tubular- 
lantern light, January 31, 1895. 

Peck Lake, South, post light. No. 28, Indian River, Florida. — A tubular- 
lantern light, January 31, 1895. 

South Narrows post light. No. 32^ Indian River, Florida. — ^A tubular- 
lantern light, January 31, 1895. 
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Execution Rocks, Long Island Sound, New York, — The easterly edge 
of the red sector was corrected December 8, 1894, to bear iNTE. J 
IN", and guide clear of the south end of Hart Island. 

Coon Island post light, entrance to the Willamette River, Oregon. — 
Changed December 18, 1894, from red to white. 

Cornfield Point light-vessel, Long Island Sound, Connecticut, — Changed 
from light-vessel No. 20, temporarily marking the station, to 
light- vessel No. 48; characteristic changed to two reflector lights, 
the one on the foremast showing a white flash every 30 seconds, 
and that on the mainmast showing fixed red; height decreased 
from 54 feet to 37 feet, January 15, 1895. 

Muskegon Pierhead, Lake Michigan, Michigan. — Changed, January 16, 
1895, to illuminate the entire horizon. 

Or ant Farm (lower) post light, Indian River, Florida, — Changed from 
white to red, the color of its day mark from black to red, and its 
number to 14^, January 31, 1895, 

Port Penn range {front), Delaware River, Delaware, — Changed Feb- 
ruary 14, 1895, from fixed white to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed February 28, 1896, 
from fixed white varied by a white flash every 10 seconds, to 
fixed white varied by a white flash every 25 seconds. 

Cubits Gap post light, Mississippi River, Louisiana. — Changed from 
fixed white to fixed red, March 1, 1895. 

Wa^a^kaack, New York Bay, New Jersey, — Changed by the substitu- 
tion of a third-order for the first-order lamp in each of the two 
range lenses, April 18, 1895. 

Sand Spit, Hudson River, New York. — Exhibited from a new struc- 
ture, a dolphin of five piles, May 2, 1895. 

Ahnapee Pierhead range (rear). Lake Michigan, Wisconsin. — Changed, 
June 6, 1895, from a lens-lantern to a fifth-order light. 

Smith Point light-vessel, Chesapeake Bay, Virginia, — Changed, June 8, 
1895, from the schooner Drift to light- vessel No. 46, from two 
lens-lantern to two reflector lights, and from 57 to 45 feet in 
height. 

Yaquina Bar range (rear) beacon^ Yaquina Bay, Oregon. — Height 
increased to 30J feet, June 18, 1895. 

Mahon River, Delaware Bay, Delaware. — Changed, June 29, 1895, from 
fixed white to fixed white with a narrow fixed red sector between 
S. 260 15' W. (SSW, § W.) and S. 31© 25' W. (SS W. f W.). 

CHANGES IN FOG SIGNALS. 

During the fiscal year the following-described changes were made in 
fog signals: 

North Hook heaxion, Sandy Hook, New Jersey. — ^The characteristic of 
the siren was changed, November 30, 1894, to sound blasts of 3 
seconds, separated by silent intervals of 27 seconds' duration. 
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Barlow Point post Ught, Columbia Riv^y Washington. — Changed Sep- 
tember 8, 1894, from a cluster of piles to an arm on a tree. 

La Dupost lighty Columbia River ^ Washington. — Changed from fixed 
red to fixed white, September 8, 1894. 

St. Helens Jetty post light, Columbia River, Washington. — Changed 
fronL fixed red to fixed white, and from a framework to a gallows 
frame, September 8, 1894. 

Cherry Island range {front), Delaware River, Delaware. — Changed 
September 20, 1894, from fixed to fixed white during periods of 
2 seconds, separated by. an eclipse of 1 second's duration. 

WcbackoAick {main channel range, rear). New York Bay, New Jersey. — 
Changed to a new structure, height increased from 76 to 101 J 
feet, and luminous intensity increased by changing to a second- 
order range lens, October 25, 1894. 

Finns Point range {front), Delaware River, New Jersey.— Ghsbuged 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

New Castle range {front) Delaware River ^ Delaware. — Changed Octo- 
ber 31, 1894, from fixed white to fixed white during periods of 2 
seconds, separated by an eclipse of 1 second's duration. 

De^ Water Pointran^e{front), Delaware River, New Jersey. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds^ separated by an eclipse of 1 second's duration. 

Schooner Ledge range {front), Delaware River, Penn^lvania. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seioonds, separated by an eqlipse of 1 second's duration. 

Billingsport range {front), Delaware River, New Jersey^ — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, sepgarated by an eclipse of 1 second's duration. 

Boek Island, St. Lawrence River, New York. — Height increased to 45 
feet in October^ 1894. 

Bea^Gon 1 post light, Columbia River, Oregon.— Changed December 1, 
1894, from red to white. 

Stmdy Hook light-vessel, entrance to New York Bay, New York. — 
Changed from light- vessel No. 48 to light- vessel No. 51 ; charac- 
teristic changed from one flashing red and one fixed red reflector 
light to one fixed white electric light, shown simultaneously from 
a group of four lens lanterns, during periods of 12 seconds' dura- 
tion separated by an eclipse of 3 seconds' duration; height 
increased from 37 feet to 54 feet, December 5, 1894. 

Scotland light vessel. No. 7, entrance to New York Bay, New Jersey. — 
Changed December 5, 1894, from two fixed white to two fixed 
red lights. 

Ram Island Reef light-vessel. Fishers Island Sound, New, York. — 
Changed December 8, 1894, from light- vessel No. 19 to light- 
vessel No. 23, having a red instead of a straw-colored hull, and 
black iuBtead of red day macks at the mastheads. 
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Execution Rocks, Long Island Soundy New York. — ^The easterly edge 
of the red sector was corrected December 8, 1894, to bear NE. J 
IN", and guide clear of the south end of Hart Island. 

Coon Island post light, entrance to the Willamette River, Oregon. — 
Changed December 18, 1894, from red to white. 

Cornfield Point light-vessel, Long Island Sound, Connecticut. — Changed 
from light- vessel No. 20, temporarily marking the station, to 
light- vessel No. 48; characteristic changed to two reflector lights, 
the one on the foremast showing a white flash every 30 seconds, 
and that on the mainmast showing fixed red; height decreased 
from 64 feet to 37 feet, January 15, 1895. 

Muskegon Pierhead, Lake Michigan, Michigan. — Changed, January 16, 
1895, to illuminate the entire honzon. 

Orant Farm (lower) post light, Indian River, Florida. — Changed from 
white to red, the color of its day mark from black to red, and its 
number to 14^, January 31, 1895. 

Port Penn range (front), Delaware River, Delaware. — Changed Feb- 
ruary 14, 1895, from fixed white to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed February 28, 1896, 
from fixed white varied by a white flafih every 10 seconds, to 
fixed white varied by a white flash every 25 seconds. 

Cubits Oap post light, Mississippi River, Louisiana. — Changed from 
fixed white to fixed red, March 1, 1895. 

Wa^ackaack, New York Bay, New Jersey. — Changed by the substitu- 
tion of a third-order for the first-order lamp in each of the two 
range lenses, April 18, 1895. 

Sand Spit, Hudson River, New York. — Exhibited from a new struc- 
ture, a dolphin of five piles, May 2, 1895. 

Ahnapee Pierhead range (rear). Lake Michigan, Wisconsin. — Changed, 
June 6, 1895, from a lens-lantern to a fifth-order light. 

Smith Point light-vessel, Chesapeake Bay, Virginia. — Changed, June 8, 
1895, from the schooner Drift to light- vessel No. 46, from two 
lens-lantern to two reflector lights, and from 57 to 45 feet in 
height. 

Yaquina Bar range (rear) beacon, Yaquina Bay, Oregon. — ^Height 
increased to 30^ feet, June 18, 1895. 

Mahon River, Delaware Bay, Delaware, — Changed, June 29, 1895, from 
fixed white to fixed white with a narrow fixed red sector between 
S. 260 15' W. (SSW. I W.) and S. 31© 25' W. (SS W. f W.). 

CHANGES IN FOG SIGNALS. 

During the fiscal year the following-described changes were made in 
fog signals: 
North Hook beacon, Sandy Hook, New Jersey. — The characteristic of 
the siren was (jhanged, November 30, 1894, to sound blasts of 3 
seconds, separated by silent intervals of 27 seconds^ duration. 
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Sandy Hook light-vessel^ entrance to New TorTc Bay^ New York, — The 
12-iiicli steam whistle was changed, December 5, 1894, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 12 
seconds. 

Wolf Trapj Chesapeake Bay^ Virginia. — Changed, January 7, 1896, 
from a bell struck by hand to a Daboll trumpet sounding blasts 
of 3 seconds' duration, sei>arated by silent intervals of 7 seconds. 

Cornfield Point light-vessel, Long Island Soundy Connecticut. — Changed 
from a 12-inch to a 10-inch steam whistle, and from blasts of 3 
seconds' duration, separated by silent intervals of 12 seconds, to 
blasts of 3 seconds' duration, separated by alternate silent inter- 
vals of 1 second and 30 seconds, January 15, 1895. 

St. George Reef off the seacoast of California. — Changed, March 1, 
1895, to sound blasts of 5 seconds' duration, separated by silent 
intervals of 75 seconds. 

Fort Oratiotj Lake Huron, Michigan. — Changed, April 8, 1895, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 17 
seconds. 

Buffalo Breakwater {north end), Lake Erie, New York. — Changed, June 
1, 1895, to sound blasts of 3 seconds' duration, separated by silent 
intervals of 57 seconds. 

Avery Rock, Machias Bay, Maine. — Changed, June 20, 1895, from a 
blow every 11 seconds to a blow every 10 seconds. 

Pond Island, mouth of the Kennebec River, Maine. — Changed, June 
20, 1895, from a blow every 8J seconds to a blow every 10 seconds. 

CHANOES IN LOCATION. 

The location of the following-named lights was changed during the 
fiscal year: 

Orand Haven Pierhead range {front) light. Lake Michigan, Michi- 
gan. — Moved, July 6, 1894, 278 feet nearer the outer end of the 
south pier. 

New Channel range {front) post light, Cape Fear River, North Garo- 
W»a.— Moved, July 10, 1894, 320 feet NNW. A W., from its 
former position. 

New Channel range {rear) post light, Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, 350 feet NKW. J W., from its former 
position. 

Smith Island range {front) post light. Gape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 1,600 feet W. | N. from its 
former position. 

Smith Island range {rear) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 2,100 feet FW. i W. from its 
former position. 

Muskegon Pierhead range {front) light, Lalce Michigan, Michigan. — 
Moved, July 20, 1894, 323 feet nearer the outer end of the south 
pier« 
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Gape Cimaveral light j seacaut of Florida, — ^Moved, July 25, 1894, 5,200 
feet S. 870 24' W. (W. J S.) from its former iwsition, 

Nantucket New South Shoal light-vessely off Nantucket ShoalSy Momo- 
chusetts. — Moved, July 26, 1894, a little to the southward and 
westward. 

Northeast End light-vessel No. 44y off the seacoast of New Jersey. — 
Moved, September 1, 1894, about 2 miles E. | S. from her former 
moorings. 

Five-Fathom Ba/nk light-vessel No. 40^ off the seacoast of New Jersey. — 
Moved, September 1, 1894, about IJ miles SE. by. S. from her 
former moorings. 

Barlow Point post lightj Columbia River ^ Washington. — ^Moved, Sep- 
tember 8, 1894, about 1,400 feet WNW. from its former position. 

Scotch Cap post lighty Thames River ^ Connecticut. — Moved, September 
10, 1894, from the west bank of the river S. by E. to a location in 
6 feet of water. 

Marquette Breakwater light^ Lake Superior j Michigan. — Moved, Octo- 
ber 1, 1894, about 1,000 feet to the outer end of the extended 
breakwater. 

Salisbury Beach range {front) light^ entrance to Newburyport Harbor^ 
Massachusetts. — Moved, October 7, 1894, northwesterly, along the 
range line, 20 feet from its former position. 

Waackaack (main channel range^ rear) lights New York Bay^ New Jer- 
sey. — Moved, October 25, 1894,. 52 feet westerly, along the main 
channel range, to the position occupied previous to November, 
1892. 

Salisbury Beach range {front) light^ entrance to Newburyport Harbor^ 
Massachusetts. — ^Moved, October 29, 1894, northwesterly, along 
the range line, 20 feet from its former position. 

Fort Mifflin fog signal^ Delaware River j Pennsylvania. — Moved, No- 
vember 19, 1894, from the dock to the parapet back of the dock 
at Fort Mifflin. 

Kewaunee Pierhead range {rear) light, Lake Michigan, Wisconsinj^ — 
Moved November 2, 1894, 300 feet nearer the outer end of the 
north pier. 

Winter Point range {rear) light, St. Marys River, Michigan. — Moved, 
November 3, 1894, to a point on the westerly prolongation of the 
range line 675 feet in rear of the front light. 

Twin River Point light^ Lake Michigan, Wisconsin. — Moved Novem- 
ber 19, 1894, to a new tower, located 47 feet S. 68° 30' W. 
( WSW. J W.) from the former tower. 

Salisbury Beach range lights, entrance to Newburyport Harbor^ Mas- 
sachusetts.— Moved, November 20, 1894, about one-fourth mile 
NNE. from their former location, to mark the line of be^ water 
across the bar. 
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Beacon 1 post lighij Columbia River j Oregon. — Moved, December 1, 

1894, into 14 feet of water about five-eighths mile westerly from 
its former position. 

South Pass light-vessel, No. 43, off South Pass, entrance to the Missis- 
sippi River, Louisiana, — Moved, December 3, 1894, into 82 feet of 
water about 1 mile NE, from her former moorings. 

Cubits Gap post light, Mississippi River, Louisiana. — Moved, January 
1, 1895, about one-third mile up the river and exhibited from the 
fog-bell tower at a height of 35 feet. 

Smith Point post light, Columbia River, Oregon. — Moved, January 1, 

1895, to a stake on the railway trestle off the point. 

Micco post light, Indian River, Florida. — Moved, January 31, 1895, to 
a new structure about 1 mile to the southward and eastward of 
Grant Farm. 

St. Lucie post light, Indian River, Florida. — Moved, January 31, 1895, 
to anew structure nearly five-eighths mile W. J N, from its former 
location. 

North Narrows post light, Indian River, Florida. — Moved, January 31, 
1895, about three-eighths mile NNW, of its former location. 

Barlow Point range (front) post light, Columbia River, Washington. — 
Moved, February 8, 1895, to a new structure. 

Fairport Pierhead range (front) light. Lake Erie, Ohio. — Moved, Feb- 
ruary 1, 1895, 122 feet to the southward of its former location. 

Orosse Isle South Channel range lights, Detroit River, Michigan, — On 
March 30, 1895, the front aid rear lights of this range were rees- 
tablished, each in a new structure, and the heights changed, 
respectively, to 30 feet and 50 feet above the level of the river. 

Lake Huron light vessel, No. 61, off the entrance to the St. Clair River, 
Michigan. — Moved, on the opening of navigation 1895, to a posi- 
tion 9,125 feet N. 19o 53' E. (N. % E.) from Fort Gratiot light- 
house. 

Grand Haven Pierhead light, Lake Michigan, Michigan. — Moved, May 
4, 1895, 511 feet nearer the outer end of the south pier. 

NEW BUOYS. 

During the fiscal year the following-named special buoys were 
established: 

Trinity Shoal, Gulf coast of Louisiana. — A bell buoy, August 15, 1894. 

Lloyd Pointy Shoal, off Lloyd Neck, Long Island Sounds New York. — 
A bell buoy, September 13, 1894. 

Sewell Point, Hampton Roads, Virginia. — A bell buoy, September 19, 
1894. 

Baker Shoal, Delaware River, New Jersey.— A gas-lighted buoy, Sep- 
tember 29, 1894. 

Bishop Rock Shoal, Narragansett Bay, Rhode Island. — A bell buoy, 
October 19, 1894. 
6603 L H 2 
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Wreck of steamer Alleghany, Delaware Bay^ New Jersey. — A gas- 
lighted buoy, November 7, 1894. 

Hetzel Shoaly off Cape Canaveral^ Florida. — A whistling baoy, Janu- 
ary 31, 1895. 

Plum Bea^ih Shoal, Narragansett Bay, Rhode Island. — A bell buoy, 
March 1, 1895. 

Outer Entrance, Chesapeake Bay, Virginia. — A whistling buoy, April 
2, 1895. 

Horn Island Pass, Mississippi Sound, Mississippi. — A whistling buoy, 
April 18, 1895. 

Oreen Island Seal Ledges, off West Penobscot Bay, Maine. — A whistling 
buoy, April 20, 1895. 

Tangier Island Shoal Lump, Chesapeake Bay, Virginia. — A gas-lighted 
buoy, May 1, 1895. 

Staniford Ledge, Portland Harbor, Maine. — A bell buoy, June 24, 
1895, This buoy is operated electrically from Portland break- 
water light-station. 

BUOYS DISCONTINUED. 

During the fiscal year the following-named special buoys were 
discontinued : 

South Pass, off South Pass entrance to the Mississippi River, Louisi- 
ana. — A whistling buoy, November 5, 1894, 

Sewell Point, Hampton Roa^s, Virginia. — A bell buoy, January, 1895. 

Fox Rock (Orford Reef), off the seacoast of Oregon. — A whistling 
buoy, January 30, 1895. 

Ohio Shoal, off Cape Canaveral, Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Cape Charles, entrance to Chesapeake Bay, Virginia. — A whistling buoy, 
April 2, 1895. 

Mid-channel, easterly entrance to Nantucket Sound, Massachusetts. — A 
bell buoy, May, 1895. 

TEMPORARY CHANGES IN AIDS TO NAVIGATION. 

During the fiscal year the following temporary changes were made 
in aids to navigation: 

Connors Point range (front) post light, Superior Bay, Minnesota. — Car- 
ried away by a tug July 3, 1894. Eeestablished July 20, 1894. 

Smith Island, Strait of Juan deFuca, Washington. — Lens-lantern light 
shown from July 5 to July 15, 1894, during repairs to regular 
illuminating apparatus. 

Northeast End light-vessel. No. 44, off seacoast of New Jersey. — With- 
drawn from her station for repairs and replaced by whistling 
buoy July 25, 1894. Light- vessel replaced and whistling buoy 
withdrawn August 6, 1895. 
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Fenwiek Island Shoal light-vessely ¥0. 52^ off seacoast of Maryland. — 
Withdrawn from her station for repairs and replaced by a whist- 
ling and a bell buoy August 5, 1894. Light- vessel replaced and 
buoys withdrawn August 12, 1894. 

St. Oeorge Beef light-station^ off seacoast of California. — Character- 
istic of fog signal changed, owing to scarcity of water, Sep- 
tember 1, 1894. Working of fog signal still further reduced 
November 10. Characteristic of signal reestablished November 
26, 1894. 

Orosse Isle South Channel^ Detroit River j Michigan. — Rear structure 
blown down and temporary structure erected September 3, 1894. 
Height of both lights reduced on same date. 

Columbia River light-vessel^ No. 50, off entrance to Columbia River, 
Oregon. — Withdrawn from her station for repairs and replaced 
by a buoy August 22, 1894. Light-vessel replaced and buoy 
withdrawn September 5, 1894. 

Wreclc of the ^''George HursV^ light. New York Harbor, New York. — 
Fixed red lantern light established on wreck Sei)tember 12, 1894, 
and discontinued September 14, 1894, the wreck having' been 
removed. 

Beaver Island, light-station, Lake Michigan, Michigan. — Fog signal dis- 
abled September 12 and repaired September 21, 1894. 

St. Marys Falls Canal {south pier) light, St. Marys River, Michigan. — 
Shifted out of position by collision with the schooner H. A. 
Hagood September 23; was replaced in position October 13, 1894. 

Batton Island Shoal post light, St. Johns River, Florida. — The struc- 
ture was destroyed and the light extinguished September 26. It 
was rebuilt and the light reestablished December 8, 1894. 

Great Marsh Island Shoal post light, St Johns River, Florida. — The 
structure was destroyed and the light extinguished September 
26. It was rebuilt and the light reestablished December 8, 1894. 

Morris Island north range (front) light, entrance to Charleston Harbor, 
South Carolina, — The beacon was carried away and the light 
extinguished September 27, and on the next* day the light was 
reestablished. 

Marquette Breakwater light. Lake Superior, Michigan. — Changed to a 
fixed lantern light for a short time in September, 1894, during 
the removal of the tower to the outer end of the extended break- 
water. 

Cape Charles light-vessel, No. 49, off the entrance to Chesapeake Bay, 
Virginia. — ^Broke adrift from her moorings in the gale of Septem- 
ber 28, and replaced on her station October 4, 1894. 

Salisbury Beach range (front) light, entrance to Newburyport Harbor^ 
■ Massa4)husetts. — Carried away in the storm October 1, and rees- 
tablished October 7, 1894. 
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Barlow Point range (rear) post lighty Columbia River ^ Washington, — A 

tubular-lantern light, February 8, 1895. 
Smith Point light-vessel^ Chesapeake Bay, Virginia. — Two lens-lantern 

lights, March 6, 1895. 
Ya^uina Bar range beacons, entrance to Yaquina Bay, Oregon. — A 

lens-lantern and a tubular-lantern light, March 7, 1895. 
Government Wharf beacon, Yaquina Bay, Oregon. — A tubular-lantern 

light, March 7, 1895. 
Middle Ground beacon, Yaquina Bay, Oregon. — ^A tubular-lantern 

light, March 7, 1895. 
Grassy Island Ledge beacon, Woods Hole, Massa^ihusetts. — A lens- 
lantern light, March 31, 1895. 
Middle Ledge beacon. Woods Role, Massachusetts. — A double lens- 
lantern light, March 31, 1895. 
Manhattan range, Maumee Bay, Ohio. — Two sixth-order lights, April 

1, 1895. 
South Boston range, Boston Harbor, Massachusetts. — A double and a 

single lens-lantern light, April 15, 1895. 
Mandarin Point post light, St. Johns River, Florida. — A lantern light, 

May 10, 1895. 
Muskegon Lake beacon. Lake Michigan, Michigan. — A lantern light. 

May 10, 1895. 
St, Simon range {front), entrance to St. Simon Sound, Georgia, — A 

reflector light. May 15, 1895. 
Carrabelle River Bar range beacons, St. George Sound, Florida. — ^Twp 

lantern lights, May 25, 1895. 
Timber Island beacon, Carrabelle River, Florida. — A lantern light 

May 25, 1895. 
Sitka Harbor, Alaska, — ^A tubular-lantern light, June 20, 1895. 

NEW FOG SIGNALS. 

During the fiscal year fog signals were established at the following- 
named existing light-stations: 

Hudson City, Hudson River, New York. — A bell struck by machinery, 
July 15, 1894. 

Wolf Trap, Chesapeake Bay, Virginia, — A bell struck by hand, Sep- 
tember 20, 1894. 

Ludington Pierhead range. Lake Michigan, Michigan, — A 10-inch steam 
whistle, January 31, 1895. 

Kewaunee Pierhead, Lake Michigan, Wisconsin, — A 10-inch steam 
whistle, January 31, 1895. 

Smith Point light-vessel. No, 46, Chesapeake Bay, Virginia. — A 12-inch 
steam whistle, June 8, 1895. 

During the fiscal year an auxiliary fog signal was established at the 
.bllowing-named fog- signal station: 

Cuckolds, off the entrance to Boothbay, Maine, — A 1,000-pound bell, 
AprU 15, 1896. 
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The following-named new fog signals were established daring the 
fiscal year : 

Boston light-vessel^ No, 54, off the entrance to Boston Harbor, Massa- 
chusetts, — A 12-inch steam chime whistle, October 1, 1894. 

Fourteen-Mile Point Lake Superior, Michigan, — A 10-inch steam 
whistle, October 15, 1894. 

LIGHTS DISCONTINUED. 

The following-named lights were, in the course of the last fiscal year, 
discontinued: 

Oak Island range, entrance to Cape Fear River, North Carolina,, — A 
tubular-lantern and a fourth-order light, July 31, 1894, 

Shaws Island post light. Grand Lake, Louisiana, — A tubular-lantern 
light, August 8, 1894. 

Trinity Shoal light-vessel, No, 43, Gulf of Mexico, Louisiana, — ^A 
reflector light, August 15, 1894. 

Mid- Channel post light, Columbia River, Washington, — A tubular- 
lantern light, September. 8, 1894. 

Martin Island range post lights, Columbia River, Washington, — Two 
tubular-lantern lights, September 8, 1894. 

Wolf Trap Shoal light-vessel. No. 46, Chesapeake Bay, Virginia. — Two 
reflector lights, September 20, 1894. 

Marquette Breakwater, Lake Superior, Michigan, — A lantern light, 
October 1, 1894. 

Bristol Ferry, Mount Hope Bay, Rhode Island, — A sixth-order light, 
October 30, 1894. (Eeestablished November 5, 1894.) 

Sands Point, Long Island Sound, New York, — A fourth-order light, 
October 31, 1894. (Reestablished January 21, 1895.) 

Kewaunee Pierhead range {front). Lake Michigan, Wisconsin, — ^A 
tubular-lantern light, !N"ovember 2, 1894. 

Rock Island, St, Lawrence River, New York, — A reflector light, close 
of navigation, 1894. 

Twelve-Mile Point post light, Mississippi River, Louisiana, — A tubular- 
lantern light, December 31, 1894. 

Jones Point post light. No. 6, Indian River, Florida, — A tubular- 
lantern light, January 31, 1895. 

Eau Oalliepost light, No, 12, Indian River, Florida, — A tubular-lantern 
light, January 31, 1895. 

Oram,t Farm (upper) post light, No, P|, Indian River, Florida. — A 
tubular-lantern light, January 31, 1895. 

Peck Lake, North, post light. No, 26^ Indian River, Florida, — A tubular- 
lantern light, January 31, 1895. 

Peck Lake, South, post light. No. 28, Indian River, Florida. — A tubular- 
lantern light, January 31, 1895. 

South Narrows post light. No, 32^ Indian River, Florida, — ^A tubular- 
lantern light, January 31, 1895. 
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Conch Bar post light, No. 36, Indian River ^ Florida, — ^A tabolar-lantem 
light, January 31, 1895. 

Solomons Lump, Chesapeake Bay, Maryland. — ^A lens^Iantem light, 
February 22, 1895. (Wreck of structure carried away by ice.) 

Venus Point range (front), entrance to Savannah River, South Caro- 
lina. — A reflector light, March 18, 1895. 

Maumee outer range, Maumee Bay, Ohio. — Two sixth-order lights, 
opening of navigation, 1895. 

Maumee middle range, Maumee Bay, Ohio. — ^Two sixth-order lights, 
opening of navigation, 1895. 

Mimmee inner range, Mcmmee Bay, Ohio. — ^Two sixth-order lights^ 
opening of navigation, 1895. 

Orwnd Haven Pierhead ra/nge {front). Lake Michigan^ Michigan. — ^A 
lantern light, May 4, 1895. 

Orange Park post light, No. 38, St. Johns River, Florida. — A tubular- 
lantern light. May 10, 1895. 

FOa SIGNAL DISCONTINUED. 

During the fiscal year the following-named fog signal was discon- 
tinued : 

Trinity Shoal light-vessel. No. 43, Oulf of Mexico, Louisiana. — A 12- 
inch steam whistle, August 15, 1894. 

CHANGES IN LIGHTS. 

During the fiscal year the following changes were made in existing 
lights: 

Grand Haven Pierhead range {front), Lake Miehiga/n, Michigan. — 

Changed July 6, 1894, from a tubular-lantern to a lantern light. 
New Channel range post lights, Cape Fear River, North Carolina. — 

Changed July 10, 1894, from tubular-lantern to lens-lantern lights. 

Height of front and rear lights increased, respectively, to 20 feet 

and 38 feet. 
Smith Island range post lights. Cape Fear River, North Carolina. — 

Changed July 10, 1894, from lens-lantern to lantern light*. 

Height of front and rear lights increased, respectively, 2 feet 

and 3 feet. 
Maumee Bay ranges, Maumee Bay, Ohio. — Luminous intensity of lights 

increased July 20, 1894, by changing the front and east lights 

from reflector to lens-lantern lights, and the west light from a 

reflector to a lantern light. 
Muskegon Pierhead range {front). Lake Michigan, Michigan,. — Changed 

July 21, 1894, from a tubular-lantern light to a lantern light. 
Nantucket New South Shoal light-vessel, off Nantucket Shoals, Massa- 
chusetts. — Changed from light-vessel No. 54 to light- vessel No. 58, 

July 26, 1894. 
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Barlma Point post light, Golumbia River, Washington. — Changed Sep- 
tember 8, 1894, from a cluster of piles to an arm on a tree. 

La Du post light, Columbia River, Washington. — Changed from fixed 
red to fixed white, September 8, 1894. 

8t. Helens Jetty post light, Columbia River, Washington, — Changed 
from fixed red to fixed white, and from a framework to a gallows 
frame, September 8, 1894. 

Cherry Island range {front), Delaware River, Delaware, — Changed 
September 20, 1894, from fixed to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

WoAxchoAiclc {main channel range, rear). New York Bay, New Jersey, — 
Changed to a new structure, height increased from 76 to 101 J 
feet, and luminous intensity increased by changing to a second- 
order range lens, October 25, 1894. 

Finm Point range {front), Delaware River, New J«r«^.— Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

New Castle range {front) Delaware River ^ Delaware, — Changed Octo- 
ber 31, 1894, from fixed white to fixed white during periods of 2 
seconds, separated by an eclipse of 1 second's duration. 

Deep Wat^r Point range {front), Delaware River, New Jersey, — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds^ separated by au eclipse of 1 second's duration. 

Schooner Ledge range {front), Delaware River, Pennsylvania, — Changed 
October 31, 1894^ from fixed white to fixed white during periods 
of 2 seaonds, separated by an eqlipse of 1 second's duration. 

Billingsport range {front), Delaware River, New Jersey* — Changed 
October 31, 1894, from fixed white, to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

Itock Island, 8t, Lawrence River, New York, — Height increased to 45 
feet in October, 1894. 

Beaoon 1 post light, Columbia River, Oregon. — Changed December 1, 
1894, from red to white. 

iSamdy Sook light-vessel, entran/ce to New York Bay, New York. — 
Changed from light- vessel No. 48 to light- vessel No. 51 ; charac- 
teristic changed from one flashing red and one fixed red reflector 
light to one fixed white electric light, shown simultaneously from 
a group of four lens lanterns, during periods of 12 seconds' dura- 
tion separated by an eclipse of 3 seconds' duration; height 
increased from 37 feet to 54 feet, December 5, 1894. 

Scotland light-vessel. No. 7, entrance to New York Bay, New Jersey. — 
Changed December 5, 1894, from two fixed white to two fixed 
red lights. 

Ram Island Reef light-vessel. Fishers Island Sound, New Yorlc, — 
Changed December 8, 1894, from light- vessel No. 19 to light- 
vessel No» 23, having a red instead of a straw-colored hull, and 
black iuBtead of red day macks at the mastheads. 
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Execution RocJcSj Long Island Sounds New York, — ^The easterly edge 
of the red sector was corrected December 8, 1894, to bear NB. J 
K. and guide clear of the south end of Hart Island. 

Coon Island post light, entrance to the Willamette River, Oregon. — 
Changed December 18, 1894, from red to white. 

Cornfield Point light-vessel, Long Island Sound, Connecticut — Changed 
from light- vessel No. 20, temx)orarily marking the station, to 
light-vessel No. 48; characteristic changed to two reflector lights, 
the one on the foremast showing a white flash every 30 seconds, 
and that on the mainmast showing flxed red; height decreased 
from 54 feet to 37 feet, January 16, 1895. 

Muskegon Pierhead, Lake Michigan, Michigan. — Changed, January 16, 
1895, to illuminate the entire horizon. 

Grant Farm (lower) post light, Indian River, Florida. — Changed firom 
white to red, the color of its day mark from black to red, and its 
number to 14^, January 31, 1895. 

Port Penn range (front), Delaware River, Delaware. — Changed Feb- 
ruary 14, 1895, from fixed white to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed February 28, 1896, 
from fixed white varied by a white flash every 10 seconds, to 
fixed white varied by a white flash every 25 seconds. 

Cubits Gap post light, Mississippi River, Louisiana. — Changed from 
fixed white to fixed red, March 1, 1895. 

Waackaack, New York Bay, New Jersey, — Changed by the substitu- 
tion of a third-order for the first-order lamp in each of the two 
range lenses, April 18, 1895. 

Sand Spit, Hudson River, New York. — Exhibited from a new struc- 
ture, a dolphin of five piles, May 2, 1895. 

Ahnapee Pierhead range (rear), Lake Michigan, Wisconsin. — Changed, 
June 6, 1895, from a lens-lantern to a fifth-order light. 

Smith Point light-vessel, Chesapeake Bay, Virginia. — Changed, June 8, 
1895, from the schooner Drift to light- vessel No. 46, from two 
lens-lantern to two reflector lights, and from 57 to 45 feet in 
height. 

Yaquina Bar range (rear) beacon, Yaquina Bay, Oregon. — Height 
increased to 30J feet, June 18, 1895. 

Mahon River, Delaware Bay, Delaware. — Changed, June 29, 1895, from 
fixed white to fixed white with a narrow fixed red sector between 
S. 260 15' W. (SSW. % W.) and S. 31o 25' W. (SSW. f W.). 

CHANGES IN FOG SIGNAliS. 

During the fiscal year the following-described changes were made in 
fog signals: 

North Hook beacon, Sandy Hook, New Jersey. — The characteristic of 
the siren was changed, November 30, 1894, to sound blasts of 3 
seconds, separated by silent intervals of 27 seconds' duration. 
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Sandy Hook light-vessel^ entrance to Neic TorJc Bay^ New York. — The 
12inch steam whistle was changed, December 5, 1894, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 12 
seconds. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed, January 7, 1895, 
from a bell struck by hand to a Daboll trumpet sounding blasts 
of 3 seconds' duration, separated by silent intervals of 7 seconds. 

Cornfield Point light-vessel, Long Island Sound, Connecticut. — Changed 
from a 12-inch to a 10-inch steam whistle, and from blasts of 3 
seconds' duration, separated by silent intervals of 12 seconds, to 
blasts of 3 seconds' duration, separated by alternate silent inter- 
vals of 1 second and 30 seconds, January 15, 1895. 

St. George Reef, off the seacoast of California. — Changed, March 1, 
1895, to sound blasts of 5 seconds' duration, separated by silent 
intervals of 75 seconds. 

Fort Gratiot, Lake Huron, Michigan. — Changed, April 8, 1895, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 17 
seconds. 

Buffalo Breaktcater {north end), Lake Erie, New York. — Changed, June 
1, 1895, to sound blasts of 3 seconds' duration, separated by silent 
intervals of 57 seconds. 

Avery Rock, Machias Bay, Maine. — Changed, June 20, 1895, from a 
blow every 11 seconds to a blow every 10 seconds. 

Pond Island, mouth of the Kennebec River, Maine. — Changed, June 
20, 1895, from a blow every 8J seconds to a blow every 10 seconds. 

CHANGES IN LOCATION. 

The location of the foUowing-named lights was changed during the 
fiscal year: 

Grand Haven Pierhead range {front) light, Lake Michigan, Michi- 
gan. — Moved, July 6, 1894, 278 feet nearer the outer end of the 
south pier. 

New Channel range {front) post light, Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, 320 feet NNW. ^^ W,, from its 
former position. 

New Channel range {rear) post light. Cape Fear River^ North Caro- 
lina.— Moved, July 10, 1894, 350 feet NNW. i W., from its former 
position. 

Smith Island range {front) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 1,600 feet W, f K. from its 
former position. 

Smith Island range {rear) post light, Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 2,100 feet N"W. J W. from its 
former position. 

Muskegon Pierhead range {front) light, LaJce Michigan, Michigan. — 
Moved, July 20, 1894, 323 feet nearer the outer end of the south 
pier. 









][^7 AW light tt^l yo. 44, off the 9ea(m%t of New Jmei/.^ 
^V-*3|o^-«l- September 1, 13W, about 2 mOes E. f 8. from ber fomex 
iiioarui^fs. 

/ulA^w -Baia- light vessel No. 40^ off the seacomi of New Jmey.^ 
^V^^ved, September 1, 1894, about IJ mUes 8E.by.8. from bex 
former moorings. 

.[0^ Point post lights Columbia River ^ Wa«Ain^t(m.— Moved, Sep- 
/^^ teiuber 8, 1894, about 1,400 feet WNW. from its former position. 
^ Ciippost light J Thames River ^ Connecticut. — Moved, September 
^i^ 10, 1804, from the west bank of the river S. by E. to a location in 
6 feet of water. 
^guette Breakwater lights Lake Superior, JficAt^an.— Moved, Octo- 
J>^ l)er 1, 1894, about 1,000 feet to the outer end of the extended 
breakwater. 
^^isbury Beach range {front) light^ entrance to Newhuryport Harbor^ 
^^ Massachusetts. — Moved, October 7, 1894, northwesterly, along the 

range line, 20 feet from its former position. 
-^aci^kaack (main channel range^ rear) light, New Yorh Bay, New Jer- 
sey. — Moved, October 25, 1894^ 52 feet westerly, along the main 
channel range, to the position occupied previous to November, 
1892. 
/Salisbury Beach range [front) light, entrance to Newburyport Harbor^ 
Massachusetts, — Moved, October 29, 1894, northwesterly, along 
tho range line, 20 feet from its former position. 
J^ort Mifflin fog signal, Delaware River, Pennsylvania, — Moved, No- 
vember 19, 1894, from the dock to the parapet back of the dock 
at Fort Mifflin. 
Kewaunee Pierhead range {rear) light. Lake Michigan, Wisconsin* — 
Moved November 2, 1894, 300 feet nearer the outer end of the 
north pier. 
Winter Point range {rear) light, St. Marys River, Michigan, — Moved, 
November 3, 1894, to a point on the westerly prolongation of tlie 
range line 675 feet in rear of the front light. 
Twin River Point lights Lake Michigan, Wisconsin. — Moved Novem- 
ber 19, 1894, to a new tower, located 47 feet S. 68o 30' 'SV. 
( WSW. J W.) from the former tower. 
Salisbury Beach range lights, entrance to Newburyport Harbor^ Mtt^- 
sachusetts,~-Moyed, November 20, 1894, about one- fourth milo 
NNE. from their former location, to mark the line of be^J water 
across the bar* 
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Beobcon 1 post Kghtj Columbia River ^ Oregon. — Moved, December 1, 

1894, into 14 feet of water about five-eighths mile westerly from 
its former position. 

South Pdsa light-vessel^ No, 43y off South Pass^ entrance to the Missis- 
sippi River J Louisiana. — Moved, December 3, 1894, into 82 feet of 
water about 1 mile NE. from her former moorings. 

Cubits Gap post light, Mississippi River, Louisiana. — Moved, January 
1, 1895, about one-third mile up the river and exhibited from the 
fog-bell tower at a height of 35 feet. 

Smith Point post light, Columbia River, Oregon. — Moved, January 1, 

1895, to a stake on the railway trestle off the point. 

Micco post light, Indian River, Florida. — Moved, January 31, 1895, to 
a new structure about 1 mile to the southward and eastward of 
Grant Farm. 

St. Lucie post light, Indian River, Florida. — Moved, January 31, 1895, 
to anew structure nearly five-eighths mile W. J N. from its former 
location. 

North Narrows post light, Indian River, Florida. — Moved, January 31, 
1895, about three-eighths mile NNW. of its former location. 

Barlow Point range (front) post light, Columbia River, Washington, — 
Moved, February 8, 1895, to a new structure. 

Fairport Pierhead range (front) light, LaTce Erie, Ohio. — Moved, Feb- 
ruary 1, 1895, 122 feet to the southward of its former location. 

Grosse Isle South Channel range lights, Detroit River, Michigan, — On 
March 30, 1895, the front ard rear lights of this range were rees- 
tablished, each in a new structure, and the heights changed, 
respectively, to 30 feet and 50 feet above the level of the river. 

Lake Huron light vessel. No, 61, off the entrance to the St. Clair River, 
Michigan. — Moved, on the opening of navigation 1895, to a posi- 
tion 9,125 feet N. 19o 53' E. (N. f E.) from Fort Gratiot light- 
house. 

Grand Raven Pierhead light. Lake Michigan, Michigan. — Moved, May 
4, 1895, 511 feet nearer the outer end of the south pier. 

NEW BUOYS. 

During the fiscal year the following-named special buoys were 
established: 

Trinity Shoal, Gulf coast of Louisiana. — A bell buoy, August 15, 1894. 

Lloyd Point, Shoal, off Lloyd Neck, Long Island Sound, New York. — 
A bell buoy, September 13, 1894. 

Sewell Point, Hampton Roads, Virginia. — A bell buoy, September 19, 
1894. 

Baker Shoal, Delaware River, New Jersey.— A gas-lighted buoy, Sep- 
tember 29, 1894. 

Bishop Rock Shoal, Narragansett Bay, Rhode Island, — A bell buoy, 
October 19, 1894. 
6603 L H 2 
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Wreck of steamer Alleghany, Delaware Bay^ Nevo Jersey. — A gas- 
lighted buoy, November 7, 1894. 

Hetzel Shoaly off Gape Canaveral, Florida, — A whistling buoy, Janu- 
ary 31, 1895. 

Plum Bea^eh Shoal, Narra^ansett Bay, Rhode Island. — A bell buoy, 
March 1, 1896. 

Outer Entrance, Chesapeake Bay, Virginia. — A whistling buoy, April 
2, 1895. 

Horn Island Pass, Mississippi Sound, Mississippi. — A whistling buoy, 
April 18, 1895. 

Green Island Seal Ledges, off West Penobscot Bay, Maine. — A whistling 
buoy, April 20, 1895. 

Tangier Island Shoal Lump, Chesapeake Bay, Virginia. — A gas-lighted 
buoy, May 1, 1895. 

Staniford Ledge, Portland Harbor, Maine. — A bell buoy, June 24, 
1895. This buoy is operated electrically from Portland break- 
water light-station. 

BUOYS DISCONTINUED. 

During the fiscal year the following-named special buoys were 
discontinued : 

South Pass, off South Pass entrance to the Mississippi River, Louisi- 
ana. — A whistling buoy, November 5, 1894. 

Sewell Point, Hampton Roads, Virginia. — A bell buoy, January, 1895. 

Fox Rock (Orford Reef), off the seacoast of Oregon. — A whistling 
buoy, January 30, 1895. 

Ohio Shoal, off Cape Canuveral, Florida.^A whistling buoy, Janu- 
ary 31, 1895. 

Cape Charles, entrance to Chesapeake Bay, Virginia. — A whistling buoy, 
April 2, 1895. 

Mid-channel, easterly entrance to Nantucket Sound, Massachusetts, — A 
bell buoy, May, 1895. 

TEMPORARY CHANGES IN AIDS TO NAVIGATION. 

During the fiscal year the following temporary changes were made 
in aids to navigation: 

Connors Point range {front) post light, Superior Bay, Minnesota. — Car- 
ried away by a tug July 3, 1894. Reestablished July 20, 1894. 

Smith Island, Strait of Juan de Fuca, Washington. — Lens-lantern light 
shown from July 5 to July 15, 1894, during repairs to regular 
illuminating apparatus. 

Northeast End light-vessel. No. 44, off seacoast of New Jersey. — With- 
drawn from her station for repairs and replaced by whistling 
buoy July 25, 1894. Light-vessel replaced and whistling buoy 
withdrawn August 5, 1895. 
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Fenwiek Island Shoal light-vessel^ No, 52^ off seacoast of Maryland. — 
Withdrawn from her station for repairs and replaced by a whist- 
ling and a bell buoy August 5, 1894. Light- vessel replaced and 
buoys withdrawn August 12, 1894. 

St. George Reef light-station^ off seacoast of California. — Character- 
istic of fog signal changed, owing to scarcity of water, Sep- 
tember 1, 1894. Working of fog signal still further reduced 
November 10. Characteristic of signal reestablished J^Tovember 
26, 1894. 

Orosse Isle South Channel^ Detroit River j Michigan. — Rear structure 
blown down and temporary structure erected September 3, 1894. 
Height of both lights reduced on same date. 

Columbia River light-vessel^ No. 50, off entrance to Columbia River, 
Oregon. — Withdrawn from her station for repairs and replaced 
by a buoy August 22, 1894. Light-vessel replaced and buoy 
withdrawn September 5, 1894. 

Wreck of the '^George Hurst ^^ light. New York Harbor, New York. — 
Fixed red lantern light established on wreck Sei^tember 12, 1894, 
and discontinued September 14, 1894, the wreck having been 
removed. 

Beaver Island, light-station, Lake Michigan, Michigan. — Fog signal dis- 
abled September 12 and repaired September 21, 1894. 

St. Marys Falls Canal (south pier) light, St. Marys River, Michigan. — 
Shifted out of position by collision with the schooner H. A. 
Hagood September 23 5 was replaced in position October 13, 1894. 

Batton Island Shoal post light, St. Johns River, Florida. — The struc- 
ture was destroyed and the light extinguished September 26. It 
was rebuilt and the light reestablished December 8, 1894. 

Great Marsh Island Shoal post light, St. Johns River, Florida.— The 
structure was destroyed and the light extinguished September 
26. It was rebuilt and the light reestablished December 8, 1894. 

Morris Island north range (front) light, entrance to Charleston Harbor, 
South Carolina. — ^The beacon was carried away and the light 
extinguished September 27, and on the next day the light was 
reestablished. 

Marquette Breakwater light. Lake Superior, Michigan. — Changed to a 
fixed lantern light for a short time in September, 1894, during 
the removal of the tower to the outer end of the extended break- 
water. 

Cape Charles light-vessel, No. 49, off the entrance to Chesapeake Bay, 
Virginia. — ^Broke adrift from her moorings in the gale of Septem- 
ber 28, and replaced on her station October 4, 1894. 

Salisbury Beach range (front) light, entrance to Newburyport Harbor, 
• Massojchusetts. — Carried away in the storm October 1, and rees- 
tablished October 7, 1894. 
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Cape 8an Bias lightj Gulf coast of Florida. — Extinfroished daring the 
gale of October 8 and 9^ 1894, owing to the nnd^rmining of the 
tower and carrying away of xMurt of the station. 

Cornfield Point light-vessel^ No. 51j Long Island Soundj Connecticut. — 
Withdrawn from her station for repairs and replaced by r^ef 
light- vessel No. 20, showing a fixed white reflector light instead 
of an occnlting electric light, and sounding a bell struck by hand 
instead of a steam fog signal, November 8, 1894. Belief light- 
vessel No. 20 broke adrift from her moorings November 16, and 
was replaced November 21, 1894. Light- vessel No. 20 withdrawn 
and permanently replaced by light- vessel No. 48, January 15, 1895. 
Steam fog signal disabled and bell struck by hand January 26, 
1895. Steam fog signal repaired and put into operation Febru- 
ary 17, 1895. 

Point Conception light-station^ sea^^oast of California. — Characteristic 
of fog signal modified owing to scarcity of water November 8, 
1894. Characteristic of signal reestablished December 13, 1894. 

Key West light-station^ Florid<i. — Third-order light extinguished and 
lens-lantern light, without red sectors, substituted November 
30, 1894, to remain during the work of increasing height of tower. 
Third-order light with red sectors reestablished and temp(»iu:y 
light extinguished February 5, 1895. 

Bar Point light-vessel^ No. 59, mouth of Detroit Biver, Miehig<m, — 
Withdrawn from her station for the winter December 11, 1894. 
Eeplaced April 9, 1895. 

Limekiln Crossing light-vessel {south). No. 64, Detroit Biver, Michigan. — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Limehiln Crossing light-vessel {north), No. 65, Detroit Biver Michigan. — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Ballard Beef light-vessel. No. 63, Detroit Biver, Michigan. — With- 
drawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Lake Huron light-vessel. No. 61, Lake Huron, Michiga/n. — Withdrawn 
from her station for the winter December 12, 1894. Replaced 
April, 1895. 

Poe Beef light-vessel, No. 62, easterly entrance to the Straits of Macki- 
nac, Michigan. — Withdrawn from her station for the winter 
December 12, 1894. Replaced April 21, 1895. 

Simmons Beef light-vessel, No. 55, Lake Michigan, Michigan. — With- 
drawn from her station for the winter December 10, 1894. 
Replaced April 24, 1895. 

White Shoal light-vessel. No. 56, Lake Michigan, Michigan. — With- 
drawn from her station for the winter December 12, 1894 
Jieplaced April 20, 1895. 
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Grays Reef light-vessel^ No. 57, Lake Michigan, Michigan. — Withdrawn 
from her station for the winter December 12, 1894. Eeplaced 
April 20, 1895. 

Eleven-Foot Shoal light-vessel, No. 60, Oreen Bay, Michigan. — With- 
drawn from her station for the winter December 7, 1894. Eeplaced 
April 19, 1895. 

Orossepoint light vessel, No. 10, Lake St. Clair, Michigan. — Withdrawn 
from her station for the winter December 26, 1894. Replaced 
April 10, 1895. 

Moosabec Beach light, easterly entrance to the rea^h, Maine. — Discon- 
tinued for the winter December 28, 1894. Reestablished March 
22, 1895. 

Crescent Lake post light, St. Johns River, Florida,. — Structure burned 
and light displayed from the remains January 24. Structure 
rebuilt and light displayed as usual February 14, 1895. 

Browns Head light, westerly entrance to Fox Islands ThoroughfarCj 
Maine. — Extinguished February 7, owing to the closing of the 
thoroughfare by ice, and relighted February 21, 1895. 

Lawrence Point Ledge post light. East River, New Forfe.— Structure 
carried away by ice and light extinguished February 7. Struc- 
ture rebuilt and light reestablished May 3, 1895. 

Wreck of John C. Haynes light, Hampton Roads, Virginia. — Estab- 
lished to mark the wreck February 9; discontinued February 19, 
1895. 

South Brother Island Ledge post light, East River, New York. — Struc- 
ture carried away by ice and light extinguished February 10. 
Structure rebuilt and light reestablished May 3, 1895. 

Bmh Bluff light-vessel, Elizabeth River, Virginia. — Light-house tender 
Holly, used as a light-vessel, having been carried away by ice 
two days in succession, was withdrawn from the station Febru- 
ary 13, and replaced by the schooner Drift February 18, 1895. 
Schooner Drift withdrawn from the station and the Holly replaced 
March 5, 1895. 

Smith Point light-station, mouth of Potomac River, Chesapeake Bay, 
Virginia. — Carried away by ice 5 light and fog signal discontinued 
February 14, 1895. 

North River light-station, Albemarle Sound, North Carolina. — Light 
and fog signal discontinued, owing to the close of navigation by 
ice February 14; reestablished February 23, 1895. 

Old Plantation Flats light-station, Chesapeake Bay, Virginia. Struc- 
ture canted up by ice and light and fog signal discontinued 
February 18; reestablished March 4, 1895. 

Ice House post light, Thames River, Connecticut. — Structure carri(Kl 
away by ice and light extinguished March 2; rebuilt and retm- 
tablished April 3, 1895. 
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Colambian Exhibition in Chicago to light the electric buoys along the kbke front. 
It is described in detail in " Report on electric buoys," by Lieut. Commander C. H. 
West, U. S. N., Report of the Light-House Board, 1893. The cable was made by the 
Bishop Gntta-Percha Company, New York, and consisted of a single core of seven 
Ko. 16 B. & S. copper wires, three-sixteenths inch thick pure gutta-percha insula- 
tioD, one- fourth inch thick layer of tarred jute, and an armor of sixteen No. 5 iron 
wires. 

Through the courtesy of the Western Union Telegraph Company, the twin-screw 
cable steamer Western Union laid the cable on September 30, 1894. The illustration, 
PI. If, shows the manner of taking the cable on steam reel aboard the Western Uni<m 
preparatory to laying it; all other cable laying and handling was done by the 
tender Gardenia, under the skillful direction of Capt. C. A. Rnland. The half mile 
under-ground portion was connected with the submarine portion through a junction 
box buried in the sand at the shore end. This enabled the cable to be tested in 
either direction whenever necessary. From the submerged junction box a short 
length of cable was laid to another larger junction box containing a step-down trans- 
former, so constructed as to be unaffected by submersion. The core of the cable 
was grounded upon the armor of the cable through the higher resistance coil of this 
transformer. This latter was proportioned electrically for the particular circuits 
connected to it, and operated with closed magnetic circuit. Details of design and 
construction are not here given in this general report. The two terminals of the 
lower resistance coil were grounded through a grid laid upon the sea bottom. This 
grid consisted of three insulated copper wires, each of 27 No. 10 wires (equivalent to 
No. 3/0 B. & S.), each 1,200 feet long and laid parallel about 300 feet apart. At one 
end tho three were connected together and to one terminal of the lower resistance coil 
of the transformer. Each of the other three ends were grounded on a netting of 500 
square feet of 3-inch mesh No. 12 copper wire. The other terminal of the transformer 
was grounded on 1,500 square feet of similar copper netting. These grounds were 
rolled up and handled with ease by the sailors while laying them from small boats. 
The center of the grid was approximately the ship's moorings. It is evident that the 
grid constructed thus was of exceedingly low resistance. 

A current entering the grid could diffuse itself into the water from and between 
the wire nettings and establish a diffusion area around the light-ship. Experi- 
ments showed that, generally speaking, any two points on the water's surface, over 
this area, a hundred feet or so apart, would be at different electrical potentials and 
sufficient for practical telephonic purposes. The diffusion lines, whether due to 
leakage or induction, were sufficiently well distributed to produce operation of the 
telephone in any position of the ship, although differences in intensity were observed. 
Through the kindness of Hammond V. Hayes, Ph. D., chief electrician, American 
Bell Telephone Company, powerful low-resistance carbon transmitters were obtained, 
and measurements were made in the laboratory at the light-house station at Tomp- 
kinsville to determine the best conditions of action of these. Results beyond the 
requirements of the circuits to be employed are not recorded here. Several ampere- 
meters, including a WJiitney reading to 5 amperes in twentieths, were all found to 
be wholly unreliable, as their impedance for rapid alterations was too great for low- 
resistance circuits. In fact, it was found that no form of coil amperemeter could 
be used. A hot-wire amperemeter was then devised and constructed. The accom- 
panying cut, PI. Ill, is a photograph of the same. It was calibrated with a Standard 
Weston Amperemeter. It wns found that the greatest amount of energy obtainable 
by shouting or singing into the transmitter was about 1.5 to 2 watts, and the aver- 
age strength of current through the carbon contacts about 2.2 ampJ^res. The maxi- 
mum energy that could be delivered to the submerged transformer over the line by 
these transmitters did not exceed 1 watt. The capacity of the transformers was 
about 100 times this. When used with tho cable a suitable induction coil was 
interposed between the transmitter contacts and the cable. 



1895. REPORT OP THE LIGHT- HOUSE BOARD. 23 

Sand Spit beacon light j Hudson River ^ New YorJc. — Structure carried 
away by freshet and light extinguished April 10; rebuilt and 
light reestablished April 29, 1895. 

Eoha Hook post light, Hudson River, New York. — Structure carried 
away by freshet and light extinguished April 10; rebuilt and 
light reestablished April 27, 1895. 

Nashua post light, St Johns River, Florida. — Structure knocked down 
by a tow and light extinguished April 10; light on temporary 
stake April 11; structure rebuilt and light reestablished as 
before April 21, 1895. 

Ua^t Haddam Meadows post light, Connecticut River, Connecticut — 
Discontinued from April 15 to April 20, 1895, owing to heavy 
. freshets* 

Mobile Bay Dredged Channel, Mobile Bay, Alabama. — Twenty-six lights 
established April 15 to remain one calendar month. Lights rees- 
tablished May 15, 1895, to remain until permanent system is estab- 
lished. Two additional temporary lights established May 16. 

Dog River Bar beacon light No. 1, Mobile Bay, Alabama. — Changed 
from fixed red to fixed white April 15, 1895, to remain so during 
the existence of the temporary system of lighting Mobile Bay 
Dredged Channel. 

Choctaw Pass Channel range {rear) beacon No. 5, Mobile Bay, Ala- 
bamxi. — Discontinued from April 15 to May 4, 1895. 

Press Barn Bar range (front) post light, Connecticut River Connecti- 
cut — Discontinued from April 17 to May 20, 1895, on account of 
the heavy freshets. 

Oedney and Bayside Range Cut Channels, entrance to New York Lower 
Bay, New York and New Jersey. — ^An experimental system of ten 
electrically lighted spar buoys was established and operated 
during daylight from May 2 to July 1, 1895. At night the buoys 
were lighted with oil lanterns. 

Delaware Breakwater {ea^t end) light-station, entrance to Delaware Bay, 
Delaware. — The fog signal at this station was disabled from 
May 5 to May 9, 1895. 

South Pass light-vessel. No. 43, off South Pass entrance to the Missis- 
sippi River, Louisiana. — Withdrawn from her station for the 
summer months May 18, 1895. 

Wreck of the Kate Kelly light. Lake Michigan, Michigan. — ^A white lan- 
tern light established June 16, 1895. (Discontinued October 11, 
1895.) 

Martins Industry light-vessel, No. 1, off Port Royal entrance. South 
Carolina. — Withdrawn from her station for repairs and replaced 
by relief light- vessel Ko. 29, sounding a bell struck by hand 
instead of a steam fog signal, June 20, 1895. (Relief light- vessel 
No. 29 withdrawn and light-vessel No. 1 replaced August 20, 
1895.) 
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Execution Eoeks, Long Island Soundj New York. — ^The easterly edge 
of the red sector was corrected December 8, 1894, to bear N^E. J 
JiT. and guide clear of the south end of Hart Island. 

Coon Island post light, entrance to the Willamette River, Oregon. — 
Changed December 18, 1894, from red to white. 

Cornfield Point light-vessel^ Long Island Sound, Connecticut. — Changed 
from light-vessel No. 20, temx)orarily marking the station, to 
light- vessel No. 48; characteristic changed to two reflector lights, 
the one on the foremast showing a white flash every 30 seconds, 
and that on the mainmast showing flxed red; height decreased 
from 54 feet to 37 feet, January 15, 1895. 

Muskegon Pierhead, Lake Michigan, Michigan. — ^Changed, January 16, 
1895, to illuminate the entire horizon. 

Grant Farm {lower) post light, Indian Eiver, Florida. — Changed from 
white to red, the color of its day mark from black to red, and its 
number to 14^, January 31, 1895. 

Port Penn range (front), Delaware Eiver, Delaware. — Changed Feb- 
ruary 14, 1895, from fixed white to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed February 28, 1896, 
from fixed white varied by a white flash every 10 seconds, to 
fixed white varied by a white flash every 25 seconds. 

Cubits Gap post light, Mississippi Eiver, Louisiana. — Changed from 
fixed white to fixed red, March 1, 1895. 

Wa4ickaack, New York Bay, New Jersey. — Changed by the substitu- 
tion of a third-order for the first-order lamp in each of the two 
range lenses, April 18, 1895. 

Sand Spit, Hudson Eiver, New York. — Exhibited from a new struc- 
ture, a dolphin of five piles, May 2, 1895. 

Ahnapee Pierhead range {rear), Lake Michigan, Wisconsin. — Changed, 
June 6, 1895, from a lens-lantern to a fifth-order light. 

Smith Point light-vessel, Chesapeake Bay, Virginia. — Changed, June 8, 
1895, from the schooner Drift to light- vessel No. 46, from two 
lens lantern to two reflector lights, and from 57 to 45 feet in 
height. 

Yaquina Bar range (rear) beacon, Yaquina Bay^ Oregon. — Height 
increased to 30J feet, June 18, 1895. 

Mahon Eiver, Delaware Bay, Delaware. — Changed, J une 29, 1895, from 
fixed white to fixed white with a narrow fixed red sector between 
S. 260 15' W. (SSW. f W.) and S. 31o 25' W. (SS W. f W.). 

CHANGES IN FOG SIGNALS. 

During the fiscal year the following-described changes were made in 
fog signals: 

North Hook beacon, Sandy Hook^ New Jersey. — The characteristic of 
the siren was changed, November 30, 1894, to sound blasts of 3 
seconds, separated by silent intervals of 27 seconds' duration. 
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Sandy Hook light-vessel^ entrance to Netc York Bay, New York, — The 
12inch steam whistle was changed, December 5, 1894, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 12 
seconds. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed, January 7, 1896, 
from a bell struck by hand to a DaboU trumpet sounding blasts 
of 3 seconds' duration, separated by silent intervals of 7 seconds. 

Cornfield Point light-vessel. Long Island Sound, Connecticut. — Changed 
from a 12-inch to a 10-inch steam whistle, and from blasts of 3 
seconds' duration, separated by silent intervals of 12 seconds, to 
blasts of 3 seconds' duration, separated by alternate silent inter- 
vals of 1 second and 30 seconds, January 15, 1895. 

St. Oeorge Reef, off the seacoast of California. — Changed, March 1, 
1895, to sound blasts of 5 seconds' duration, separated by silent 
intervals of 75 seconds. 

Fort Gratiot, Lake Huron, Michigan. — Changed, April 8, 1895, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 17 
seconds. 

Buffalo Breakicater {north end). Lake Erie, New York. — Changed, June 
1, 1895, to sound blasts of 3 seconds' duration, separated by silent 
intervals of 57 seconds. 

Avery Rock, Machias Bay, Maine. — Changed, June 20. 1895, from a 
blow every 11 seconds to a blow every 10 seconds. 

Pond Island, mouth of the Kennebec River, Maine. — Changed, June 
20, 1895, from a blow every 8J seconds to a blow every 10 seconds. 

CHANGES IN LOCATION. 

The location of the foUowing-named lights was changed during the 
fiscal year: 

Grand Haven Pierhead range {front) light, Lake Michigan, Michi- 
gan. — Moved, July 6, 1894, 278 feet nearer the outer end of the 
south pier. 

New Channel range {front) post light. Cape Fear River, North Caro- 
iiwa.— Moved, July 10, 1894, 320 feet NNW. A- W., from its 
former position. 

New Channel range {rear) post light. Cape Fear River^ North Caro- 
lina.— Moved, July 10, 1894, 350 feet NNW. i W., from its former 
position. 

Smith Island range {front) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 1,600 feet W. f K. from its 
former position. 

Smith Island range {rear) post light, Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 2,100 feet KW. J W. from its 
former position. 

Muskegon Pierhead range {front) light. Lake Michigan, Michigan. — 
Moved, July 20, 1894, 323 feet nearer the outer end of the south 
pier. 
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Gape Canaveral lights seacoa^st of Florida. — ^Moved, July 25, 1894, 5,200 
feet S. 870 24' W. (W. J S.) from its former position. 

NantticJcet New South Shoal Ught-ves^elj off Nantucket Shoals^ Mosbo- 
chusettg. — Moved, July 26, 1894, a little to the southward and 
westward. 

Northeast End light-vessel No. 44^ off the seacoast of New Jersey. — 
Moved, September 1, 1894, about 2 miles E. | S. from her former 
moorings, 

Five-Fathom Bank light-vessel No. 40j off the seacoast of New Jersey. — 
Moved, September 1, 1894, about If miles S£. by. S, from her 
former moorings. 

Barlow Point post light, Columbia River j Washington. — ^Moved, Sep- 
tember 8, 1894, about 1,400 feet WNW. from its former position. 

Scotch Cap post light, Thames River, Connecticut. — Moved, September 
10, 1894, from the west bank of the river S. by E. to a location in 
6 feet of water. 

Marquette Breakwater light, Lake Superior, Michigan. — Moved, Octo- 
ber 1, 1894, about 1,000 feet to the outer end of the extended 
breakwater. 

Salisbury Bea^h range {front) light^ entrance to Newburyport Harbor, 
Massachusetts. — Moved, October 7, 1894, northwesterly, along the 
range line, 20 feet from its former position. 

Waojcka^ack {main channel range, rear) light, New York Bay, New Jer- 
sey. — Moved, October 25, 1894,. 52 feet westerly, along the main 
channel range, to the position occupied previous to ^November, 
1892. 

Salisbury Beach range {front) light, entrance to Newburyport Harbor^ 
Massachusetts, — Moved, October 29, 1894, northwesterly, along 
the range line, 20 feet from its former position. 

Fort Mifflin fog signal, Delaware River, Pennsylvania. — Moved, No- 
vember 19, 1894, from the dock to the parapet back of the dock 
at Fort Mifflin. 

Kewaunee Pierhead range {rear) light. Lake Michigan, Wisconsin, — 
Moved November 2, 1894, 300 feet nearer the outer end of the 
north pier. 

Winter Point rajige {rear) light, St Marys River ^ Michigan. — Moved, 
November 3^ 1894, to a point on the westerly prolongation of the 
range line 675 feet in rear of the front light. 

Twin River Point light, LaJce Michigan,^ Wisconsin. — Moved Novem- 
ber 19, 1894, to a new tower, located 47 feet S. 68° 30' W. 
(WSW. J W.) from the former tower. 

Salisbury Beach range lights, entrarwe to Newburyport Harbor^ Mas- 
sa^chusetts,— Mowed, November 20, 1894, about one-fourth mile 
NNE. from their former location, to mark the line of beM^ water 
across the bar« 
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Beacon 1 post light, Columbia River, Oregon. — Moved, December 1, 

1894, into 14 feet of water about five-eighths mile westerly from 
its former position. 

8outh Pass light-vessel, No. 43, off South Pass, entrance to the Missis- 
sippi River, Louisiana. — Moved, December 3, 1894, into 82 feet of 
water about 1 mile NB. from her former moorings. 

Cubits Gap post light, Mississippi River, Louisiana. — Moved, January 
1, 1895, about one-third mile up the river and exhibited from the 
fog-bell tower at a height of 35 feet. 

Smith Point post light, Columbia River, Oregon. — Moved, January 1, 

1895, to a stake on the railway trestle off the point. 

Micco post light, Indian River, Florida. — Moved, January 31, 1895, to 
a new structure about 1 mile to the southward and eastward of 
Grant Farm. 

St. Lucie post light, Indian River, Florida. — Moved, January 31, 1895, 
to anew structure nearly five-eighths mile W. J N. from its former 
location. 

North Narrows post light, Indian River, Florida. — Moved, January 31, 
1895, about three-eighths mile NNW. of its former location. 

Barlow Point range (front) post light, Columbia River, Washington, — 
Moved, February 8, 1895, to a new structure. 

Fairport Pierhead range (front) light, Lake Erie, Ohio. — Moved, Feb- 
ruary 1, 1895, 122 feet to the southward of its former location. 

Orosse Isle South Channel range lights, Detroit River, Michigan. — On 
March 30, 1895, the front ai d rear lights of this range were rees- 
tablished, each in a new structure, and the heights changed, 
respectively, to 30 feet and 50 feet above the level of the river. 

Lake Huron light-vessel, No. 61, off the entrance to the St. Clair Riv&r, 
Michigan. — Moved, on the opening of navigation 1895, to a posi- 
tion 9,125 feet N. 19° 53' E. (N. f E.) from Fort Gratiot light- 
house. 

Grand Haven Pierhead light. Lake Michigan, Michigan. — Moved, May 
4, 1895, 511 feet nearer the outer end of the south pier. 

NEW BUOYS. 

During the fiscal year the following-named special buoys were 
established: 

Trinity Shoal, Gulf coast of Louisiana.— A bell buoy, August 15, 1894. 

Lloyd Point, Shoal, off Lloyd Neck, Long Island Sound, New York. — 
A bell buoy, September 13, 1894. 

Sewell Point, Hampton Roads, Virginia. — A bell buoy, September 19, 
1894. 

Baker Shoal, Delaware River, New Jersey.— A gas-lighted buoy, Sep- 
tember 29, 1894. 

Bishop Rock Shoal, Narragansett Bay, Rhode Island.— A bell buoy, 
October 19, 1894. 
6603 L H 2 
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Wreck of dimmer Alleghany ^ Delaware Bay^ Xett Jerwey. — A gas- 
lighted buoy, November 7, 1894. 

Hetzel Shoalj off Gape Canaveral^ Florida, — A whistling buoy, Janu- 
ary 31, 1895. 

Plum Bea^h Shoal, Narragan^ett Bay^ Rhode Itland, — A bell baoy, 
M^ch 1, 1895. 

Outer Entrance, Chesapeake Bay, Virginia. — A whistling baoy, April 
2, 1895. 

Horn Island Pass, Mississippi Sound, Mississippi, — A whistling baoy, 
April 18, 1895. 

Green Island Seal Ledges, off West Penobscot Bay, Maine. — A whistling 
buoy, April 20, 1895. 

Tangier Island Shoal Lump, Chesapeake Bay^ Virginia, — A gas-lighted 
buoy, May 1, 1895. 

Stamford Ledge, Portland Harbor, Maine, — A bell buoy, Jane 24, 
1895. This buoy is operated electrically from Portland break- 
water light-station. 

BUOYS DISCONTINTED. 

During the fiscal year the following-named special bnoys were 
discontinued : 

South Pass, off South Pass entrance to the Mississippi River, Louisi- 
ana. — A whistling buoy, November 5, 1894. 

Sewell Pointy Hampton Roads, Virginia. — ^A bell buoy, January, 1895. 

Fox Rock (Orford Reef)j off the seacoast of Oregon. — A whistling 
buoy, January 30, 1895. 

Ohio Shoal, off Cape Canaveral^ Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Cape Charles, entrance to Chesapeake Bay, Virginia. — A whistling buoy, 
April 2, 1895. 

Mid-channel, easterly entrance to N ant ticket Sound, Massachusetts. — A 
bell buoy, May, 1895. 

TEMPORARY CHANGES IN AIDS TO NAVIGATION. 

During the fiscal year the following temporary changes were made 
in aids to navigation: 

Connors Point range (front) post light, Superior Bay, Minnesota. — Car- 
ried away by a tug July 3, 1894. Reestablished July 20, 1894. 

Smith Island, Strait of Juan deFv,ca, Washington. — Lens-lantern light 
shown from July 5 to July 15, 1894, during repairs to regular 
illuminating apparatus. 

Northeast End light-vessel, No. 44, off seacoast of New Jersey. — With- 
drawn from her station for repairs and replaced by whistling 
buoy July 25, 1894. Light-vessel replaced and whistling buoy 
withdrawn August 6, 1895. 
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FenwicJc Island Shoal light-vessel^ No. 52^ off seacoa^st of Maryland. — 
Withdrawn from her station for repairs and replaced by a whist- 
ling and a bell buoy August 5, 1894. Light- vessel replaced and 
buoys withdrawn August 12, 1894. 

St. Oeorge Reef light-station, off seacoast of California. — Character- 
istic of fog signal changed, owing to scarcity of water, Sep- 
tember 1, 1894. Working of fog signal still further reduced 
November 10. Characteristic of signal reestablished November 
26, 1894. 

Orosse Isle South Channel, Detroit River, Michigan. — Eear structure 
blown down and temporary structure erected September 3, 1894. 
Height of both lights reduced on same date. 

Columbia River light-vessel, Xo. 50, off entrance to Columbia Eiver, 
Oregon. — Withdrawn from her station for repairs and replaced 
by a buoy August 22, 1894. Light-vessel replaced and buoy 
withdrawn September 5, 1894. 

Wreck of the ^'Oeorge HursV^ light, New York Harbor, New York, — 
Fixed red lantern light established on wreck Sei^tember 12, 1894, 
and discontinued September 14, 1894, the wreck having been 
removed. 

Beaver Island, light-station, Lake Michigan, Michigan, — Fog signal dis- 
abled September 12 and repaired September 21, 1894. 

St. Marys Falls Canal (south pier) light, St. Marys River, Michigan. — 
Shifted out of position by collision with the schooner H. A. 
Hagood September 23; was replaced in position October 13, 1894. 

Batton Island Shoal post light, St. Johns River, Florida. — The struc- 
ture was destroyed and the light extinguished September 26. It 
was rebuilt and the light reestablished December 8, 1894. 

Great Marsh Island Shoal post light, St Johns River, Florida. — The 
structure was destroyed and the light extinguished September 
26. It was rebuilt and the light reestablished December 8, 1894. 

Morris Island north range (front) light, entrance to Charleston Sarbor, 
South Carolina. — ^The beacon was carried away and the light 
extinguished September 27, and on the next** day the light was 
reestablished. 

Marquette Breakwater light. Lake Superior, Michigan. — Changed to a 
fixed lantern light for a short time in September, 1894, during 
the removal of the tower to the outer end of the extended break- 
water. 

Cape Charles light-vessel. No. 49, off the entrance to Chesapeake Bay, 
Virginia. — Broke adrift from her moorings in the gale of Septem- 
ber 28, and replaced on her station October 4, 1894. 

Salisbury Bea^ch range (front) light, entrance to Newburyport Harbor, 
' Massachusetts. — Carried away in the storm October 1, and rees- 
tablished October 7, 1894. 
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Oroya Beef light- vessel^ Nq. 57, Lake Michigan, Michigan, — Withdrawn 
from her station for the winter December 12, 1894. Eeplaced 
April 20, 1895. 

Eleven-Foot Shoal light-vessel, No. 60, Oreen Bay, Michigan. — With- 
drawn from her station for the winter December 7, 1894. Eeplaced 
April 19, 1895. 

Orossepoint light vessel, No. 10, Lake St. Clair, Michigan. — Withdrawn 
from her station for the winter December 26, 1894. Eeplaced 
April 10, 1895. 

Moosabec Bea^h light, easterly entra/nce to the rea^h, Maine. — Discon- 
tinued for the winter December 28, 1894. Eeestablished March 
22, 1895. 

Crescent Lake post light, St. Johns River, J'Joneia.— Structure burned 
and light displayed from the remains January 24. Structure 
rebuilt and light displayed as usual February 14, 1895. 

Browns Head light, westerly entrance to Fox Islands ThoronghfarCj 
Maine. — Extinguished February 7, owing to the closing of the 
thoroughfare by ice, and relighted February 21, 1895. 

Lawrence Point Ledge post light, Ea^t River, New ForA;.— Structure 
carried away by ice and light extinguished February 7. Struc- 
ture rebuilt and light reestablished May 3, 1895. 

Wreck of John C. Eaynes light, Hampton Roads, Virginia. — Estab- 
lished to mark the wreck February 9; discontinued February 19, 
1895. 

South Brother Island Ledge post light. East River, New York. — Struc- 
ture carried away by ice and light extinguished February 10. 
Structure rebuilt and light reestablished May 3, 1895. 

Bush Bluff light-vessel, Elizabeth River, Virginia. — Light-house tender 
Holly, used as a light- vessel, having been carried away by ice 
two days in succession, was withdrawn from the station Febru- 
ary 13, and replaced by the schooner Drift February 18, 1895. 
Schooner Drift withdrawn from the station and the Holly replaced 
March 5, 1895. 

Smith Point light-station, mouth of Potonmc River, Chesapeake Bay, 
Virginia. — Carried away by icej light and fog signal discontinued 
February 14, 1895. 

North River light-station, Albemarle Sound, North Carolina. — Light 
and fog signal discontinued, owing to the close of navigation by 
ice February 14,' reestablished February 23, 1895. 

Old Plantation Flats light-station, Chesapeake Bay, Virginia. — Struc- 
ture canted up by ice and light and fog signal discontinued 
February 18 5 reestablished March 4, 1895. 

Ice House post light, Thames River, Connecticut. — Structure carried 
away by ice and light extinguished March 2; rebuilt and rees- 
tablished April 3, 1895. 
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Long Reach (upper) post lights Thames River, Connecticut — Structure 
carried away by ice and light extinguished March 2; rebuilt and 
light reestablished April 3, 1895. 

Pride Pier post lighty Thames River j Connecticut, — Structure carried 
away by ice and light extinguished March 3; rebuilt and light 
reestablished April 3, 1895. 

Burnt House Pier post light, Thames River ^ Connecticut — Structure 
carried away by ice and light extinguished March 8; rebuilt and 
light reestablished April 3, 1895. 

Execution Rocks light-station, westerly end of Long Island Sound, New 
Torfc.— Fog signal disabled and discontinued from March 9 to 
March 28, 1895. 

Nine -Mile Point post lights St. Johns River, Florida. — Structure 
destroyed by fire and light shown from temporary stake March 
25; structure rebuilt and light reestablished as before April 22, 
1895. 

Hell Gate post light. East River, New York, — Characteristic changed 
to fixed red above fixed white March 30; former characteristic 
restored April 18, 1895. 

Mouse Island {lower) post light, Connecticut River ^ Connecticut, — Dis- 
continued from April 2 to May 20, 1895, owing to heavy freshets. 

Mouse Island {upper) post lighty Connecticut River, Connecticut, — Dis- 
continued from April 2 to May 20, 1895, owing to heavy freshets. 

Mobile Bay Dredged Channel, Mobile Bay, Alabama. — A gas-lighted 
buoy was established on either side of the mouth of the dredged 
channel April 4. West side buoy moved about 2 miles to south- 
ward and placed on east side of channel and east side buoy 
moved about 1 mile to southward May 15, 1895. 

Bath Bike post light, Hudson River, New York, — Structure carried 
away by a freshet and light extinguished April 9; structure 
rebuilt and light reestablished April 11, 1895. 

Pleasure Island post light, Hudson River, New York, — Structure sub- 
merged by a freshet and light extinguished April 9; light rees- 
tablished April 28, 1895. 

Covells Folly post light, Hudson River, New York, — Structure sub- 
merged by a freshet and light extinguished April 9; light rees- 
tablished April 28, 1895. 

Green Flats post light, Hudson River, New York. — Structure destroyed 
by freshet and light extinguished April 9; rebuilt and light rees- 
tablished May 1, 1895. 

Colt Pier range {front) post light, Connecticut River, Connecticut. — Dis- 
continued from April 10 to May 4, 1895, owing to the heavy 
freshets. 

Colt Pier range (rear) post light, Connecticut River, Connecticut. — Dis- 
continued from April 10 to May 4, 1895, owing to the heavy 
freshets. 
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Sand Spit beacon light, Hudson River, New York. — Structure carried 
away by freshet and light extinguished April 10; rebuilt and 
light reestablished April 29, 1895. 

Boha Hook post light, Hudson River, New York. — Structure carried 
away by freshet and light extinguished April 10; rebuilt and 
light reestablished April 27, 1895. 

Nashua post light, St. Johns River, Florida. — Structure knocked down 
by a tow and light extinguished April 10; light on temporary 
stake April 11; structure rebuilt and light reestablished as 
before April 21, 1895. 

Uast Haddam Meadows post light, Connecticut River, Connecticut. — 
Discontinued from April 15 to April 20, 1895, owing to heavy 
. freshets* 

Mobile Bay Dredged Channel, Mobile Bay, Alabama. — Twenty-six lights 
established April 15 to remain one calendar month. Lights rees- 
tablished May 15, 1895, to remain until permanent system is estab- 
lished. Two additional temporary lights established May 16. 

Dog River Bar beacon light No. 1, Mobile Bay, Alabama. — Changed 
from fixed red to fixed white April 15, 1895, to remain so during 
the existence of the temporary system of lighting Mobile Bay 
Dredged Channel. 

Choctaw Pass Channel range (rear) beacon No. 3, Mobile Bay^ Ala- 
bama. — Discontinued from April 15 to May 4, 1895. 

Press Barn Bar range [front) post light, Connecticut River Connecti- 
cut. — Discontinued from April 17 to May 20, 1895, on account of 
the heavy freshets. 

Gedney and Bay side Range Cut Channels, entrance to New York Lower 
Bay, New York and New Jersey. — ^An experimental system of ten 
electrically lighted spar buoys was established and operated 
during daylight from May 2 to July 1, 1895. At night the buoys 
were lighted with oil lanterns. 

Delaware Breakwater {east end) light-station, entrance to Delaware Bay, 
Delaware. — ^The fog signal at this station was disabled from 
May 5 to May 9, 1895. 

South Pass light-vessel. No. 43, off South Pass entrance to the Missis- 
sippi River, Louisiana. — ^Withdrawn from her station for the 
summer months May 18, 1895. 

Wreck of the Kate Kelly light, Lake Michigan, Michigan. — ^A white lan- 
tern light established June 15, 1895. (Discontinued October 11, 
1895.) 

Martins Industry light-vessel, No. 1, off Port Royal entrance, South 
Carolina. — Withdrawn from her station for repairs and replaced 
by relief light- vessel ISo. 29, sounding a bell struck by hand 
instead of a steam fog signal, June 20, 1895. (Relief light- vessel 
No. 29 withdrawn and light- vessel No. 1 replaced August 20, 
1895.) 
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AppropriationB iMide at the third se99%on of the F^fty-ihird Comgrese for lighl-hauae 

purpaeee. 

Supplies of light-houses $385,000 

Repairs of light-houses ;.. 490,000 

Salaries of light-keepers... 690,000 

Expenses of light- vessels 285,000 

Exx>ensesof buoyage 415,000 

Expenses of fog signals 70,000 

Inspecting lights 3,000 

Lighting rivers 300,000 

Survey of light-house sites 1,000 

SPKCIAL WORKS. 

Boston light-vessel, additional 35,000 

Butler Flat, Massachusetts 45,000 

Cheqnamegon Point light and fog-signal station, Wisconsin 10, 000 

Detroit River lights, Michigan, north and south ends of Grassy Island 6, 700 

Devils Island light and fog-signal stati on, Wisconsin 22, 000 

Eagle Harbor fog signal, Michigan 5,000 

Grand Marais light-station, Michigan (making available) 4, 000 

Grand Marais Harbor of Ref age, light and bell, Michigan 15, 000 

Grays Harbor light and fog-signal station, Washington 39, 500 

Kennebec River lights, Maine 17, 000 

Lower Cedar Point light-s ation, Potomac River, Maryland (with power to 

contract up to $75,000) 25,000 

Manitowoc fog signal, Wisconsin 5,500 

Maumee range light-station 20, 000 

Mendota light-station, Michigan 7, 500 

Mobile Ship Channel lights, Alabama 30,000 

North Head light-station, Washington 25, 000 

North Manitou light and fog signal, Michigan 20,000 

Oil houses for light-stations 5,000 

Plum Beach light and fog-signal station, Rhode Island (with power to con- 
tract up to $60,000) 20,000 

Portage Lake Ship Canal Pierhead fog signal, Michigan 5, 500 

Porte des Morts range lights and fog-signal station, Michigan 21, 000 

Sheboygan fog signal, Wisconsin 5, 500 

Smith Point light-house, Chesapeake Bay, Maryland (with power to con- 
tract up to $80,000) 25,000 

South Fox Island fog signal, Michigan 5,500 

Southwest Ledge fog signal, Connecticut 3,000 

Spectacle Island range lights, Massachusetts 9, 350 

Spring Point Ledge light and fog signal, Maine (with power to contract up 

to $45,000) 20,000 

Squaw Point light, Michigan 5,000 

Staten Island light-house depot seawall 25,000 

Sturgeon Bay Canal light-station, Wisconsin 20, 000 

Tibbetts Point fog signal, New York 4,300 

Umatilla Reef light- vessel, Washington (with power to contract up to 

$80,000) /.... 40,000 

NEW WORKS AUTHORIZED. 

Congress authorized, by act approved on February 15, 1893, the estab- 
lishment of a number of light- stations at an aggregated cost of nearly 
half a million dollars, but made no appropriation at that time for their 
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constmction. Since then, from time to time, appropriation has been 
made for the erection of many of them. The following is a list of the 
light-stations remaining for which no appropriation has yet been made, 
with the maximum amount which each may cost: 

GaUoo Island fog signal, New York $6,700 

Carlton Island light-house, New York 8, 600 

Bay State Shoal lights. New York 800 

Erie Harbor (PresquHle) fog signal, Pennsylvania 4, 300 

Fairport Harbor fog signal, Ohio ' A, 300 

Lorain Harbor (Black River) fog signal, Ohio 4,300 

Port Clinton light, Ohio, reestablishing 1, 500 

Poe Beef light- vessel, Straits of Mackinac, Michigan 25, 000 

Big Sable Point fog signal, Michigan 5,500 

Sand HiUs light-house, Michigan 20,000 

Bayfield light and fog signal, Wisconsin 5, 000 

Pats (or Hat) Point light and fog signal, Minnesota 15, 000 

Lndington light and fog-signal station, Michigan, keeper's dwelling 4, 500 

St. Joseph fog signal, Michigan 5,000 

St. Martin Island light, Michigan 15,000 

Little Gull Island light and fog signal, Michigan 20, 000 

Peshtigo Shoal, Green Bay, Wisconsin 10,000 

Wilson Harbor light, New York 2,500 

Big Oyster Bed Shoal light and fog signal, New Jersey 25, 000 

Deer Point light, Florida 1,000 

New York Slough light and fog signal, California 10, 000 

Mermenteau River light, Louisiana 7, 000 

Willamette River, Oregon, 25 beacon lights and buoys between Salem and 

Portland 5,000 

A detailed statement of the work done in each of the sixteen light- 
house districts is made in the body of the report, under specified head- 
ings, from which it will be evident that the Board has brought the 
numerous and varied aids to navigation under its charge up to the 
proper standard, and that it has done all that was possible, with the 
funds provided, to meet the requirements of commerce and navigation. 

SUPPLIES OF LIGHTHOUSES. 

The appropriation for 1895 was $385,000. While the appropriation 
was the same as that of the previous year, the number of light-stations 
was increased, and it is reasonable to expect that appropriations will 
be made during the present session of Congress for still other light- 
stations. 

The Board has found it impossible, with funds provided, to keep up 
its reserve stock of supplies with which to meet emergencies. This 
stock has been heavily drawn upon. The meagerness of preceding 
appropriations has made it necessary for the Board to cut down the 
quantity of supplies furnished yearly to the light-houses to such an 
extent that it can go no further without danger to the lights. In Hpite 
of the severe economy used, there is danger that the present lightn 
and those which are being built can not be properly kept up without an 
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Wreck of steamer Alleghany, Delaware Bay^ New Jersey. — A gas- 
lighted buoy, November 7, 1894. 

Metzel Shoaly off Cape Canaveral, Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Plum Beach Shoal, Narra^gansett Bay, Rhode Island. — A bell buoy, 
March 1, 1895. 

Outer Entrance, Chesapeake Bay, Virginia. — A whistling buoy, April 
2,1895. 

Horn Island Pass, Mississippi Sound, Mississippi. — A whistling buoy, 
April 18, 1895. 

Green Island Seal Ledges^ off West Penobscot Bay, Maine. — A whistling 
buoy, April 20, 1895. 

Tanglier Island Shoal Lump, Chesapeake Bay, Virginia. — A gas-lighted 
buoy. May 1, 1895. 

Staniford Ledge, Portland Harbor, Maine. — A bell buoy, June 24, 
1895. This buoy is operated electrically from Portland break- 
water light-station. 

BUOYS DISCONTINUED. 

During the fiscal year the following-named special buoys were 
discontinued : 

South Pass, off South Pass entrance to the Mississippi River, Louisi- 
ana. — A whistling buoy, November 5, 1894. 

Sewell Point, Hampton Road^, Virginia. — A bell buoy, January, 1895. 

Fox Rock (Orford Reef), off the seacoast of Oregon. — A whistling 
buoy, January 30, 1895. 

Ohio Shoal, off Cape Canaveral, Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Cape Charles, entrance to Chesapeake Bay, Virginia. — A whistling buoy, 
April 2, 1895. 

Mid-channel, easterly entrance to Nantucket Sound, Massachusetts. — ^A 
bell buoy, May, 1895. 

TEMPORARY CHANGES IN AIDS TO NAVIGATION. 

During the fiscal year the following temporary changes were made 
in aids to navigation: 

Connors Point range (front) post light, Superior Bay, Minnesota. — Car- 
ried away by a tug July 3, 1894. Eeestablished July 20, 1894. 

Smith Island, Strait of Juan deFvca, Washington. — Lens-lantern light 
shown from July 5 to July 15, 1894, during repairs to regular 
illuminating apparatus. 

Northeast End light-vessel. No. 44, off sea,coast of New Jersey. — With- 
drawn from her station for repairs and replaced by whistling 
buoy July 25, 1894. Light-vessel replaced and whistling buoy 
withdrawn August 5, 1895. 
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FenwicJc Island Shoal light-vesaely No, 52^ off seacoa^t of Maryland. — 
Withdrawn from her station for repairs and replaced by a whist- 
ling and a bell buoy August 5, 1894. Light- vessel replaced and 
buoys withdrawn August 12, 1894. 

St. Oeorge Reef light-station, off seacoast of California. — Character- 
istic of fog signal changed, owing to scarcity of water, Sep- 
tember 1, 1894. Working of fog signal still further reduced 
November 10. Characteristic of signal reestablished November 
26, 1894. 

Orosse Isle South Channel, Detroit River, Michigan. — Eear structure 
blown down and temporary structure erected September 3, 1894. 
Height of both lights reduced on same date. 

Columbia River light-vessel, JVb. 50, off entrance to Columbia River, 
Oregon. — Withdrawn from her station for repairs and replaced 
by a buoy August 22, 1894. Light-vessel replaced and buoy 
withdrawn September 6, 1894. 

Wreck of the '^Oeorge Hurst ^^ light, New York Harbor, New York. — 
Fixed red lantern light established on wreck Sei^tember 12, 1894, 
and discontinued September 14, 1894, the wreck having* been 
removed. 

Beaver Island, light-station, Lake Michigan, Michigan. — Fog signal dis- 
abled September 12 and repaired September 21, 1894. 

St. Marys Falls Canal (south pier) light, St. Marys River, Michigan. — 
Shifted out of position by collision with the schooner H. A. 
Hagood September 23 j was replaced in position October 13, 1894. 

Batton Island Shoal post light, St. Johns River, Florida. — The struc- 
ture was destroyed and the light extinguished September 26. It 
was rebuilt and the light reestablished December 8, 1894. 

Great Marsh Island Shoal post light, St. Johns River, Florida.— The 
structure was destroyed and the light extinguished September 
26. It was rebuilt and the light reestablished December 8, 1894. 

Morris Island north range (front) light, entrance to Charleston Harbor, 
South Carolina. — ^The beacon was carried away and the light 
extinguished September 27, and on the next* day the light was 
reestablished. 

Marquette Breakwater light, Lake Superior, Michigan. — Changed to a 
fixed lantern light for a short time in September, 1894, during 
the removal of the tower to the outer end of the extended break- 
water. 

Cape Charles light-vessel, No. 49, off the entrance to Chesapeake Bay, 
Virginia. — Broke adrift from her moorings in the gale of Septem- 
ber 28, and replaced on her station October 4, 1894. 

Salisbury Beach range (front) light, entrance to Newburyport Harbor, 
Massachusetts. — Carried away in the storm October 1, and rees- 
tablished October 7, 1894. 
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Cape San BUm lightj Oulf coast of Florida. — Extm^oished daring the 
gale of October 8 and 9, 1894, owing to the nndermining of the 
tower and carrying away of part of the station. 

Cornfield Point light-vessel, No. 51, Long Island Sound, Connecticut — 
Withdrawn from her sta>tion for repairs and replaced by relief 
li^ht- vessel No. 20, showing a fixed white reflector light instead 
of an occulting electric light, and sounding a bell struck by hand 
instead of a steam fog signal, November 8, 1894. Belief light- 
vessel No. 20 broke adrift from her moorings November 16, and 
was replaced November 21, 1894. Light- vessel No. 20 withdrawn 
and permanently replaced by light- vessel No. 48, January 15, 1895. 
Steam fog signal disabled and bell struck by hand January 26, 
1895. Steam fog signal repaired and put into operation Febru- 
ary 17, 1895. 

Point Conception light-station, sea4x>ast of California. — Characteristic 
of fog signal modified owing to scarcity of water November 8, 
1894. Characteristic of signal reestablished December 13, 1894. 

Key West light-station, Florid-a. — ^Third-order light extinguished and 
lens-lantern light, without red sectors, substituted November 
30, 1894, to remain during the work of increasing height of tower. 
Third-order light with red sectors reestablished and temporary 
light extinguished February 5, 1895. 

Bar Point light-vessel, No. 59, mouth of Detroit Biver, Miehigam, — 
Withdrawn from her station for the winter December 11, 1894. 
Eeplaced April 9, 1895. 

Limekiln Crossing light-vessel (south), No, 64, Detroit Biver, Michigan. — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Ldnnelciln Crossing light-vessel {north), No, 65, Detroit Biver Michigan. — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Ballard Beef light-vessel. No. 63, Detroit Biver, Michigan. — With- 
drawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Lake Huron light-vessel. No. 61, Lake Huron, Michigan. — Withdrawn 
from her station for the winter December 12, 1894. Replaced 
April, 1895. 

Poe Beef light-vessel, No. 62, easterly entrance to the Straits of Macki- 
nac, Michigan, — Withdrawn from her station for the winter 
December 12, 1894. Replaced April 21, 1895. 

Simmons Beef light- vessel, No. 55, Lake Michigan, Michigan. — With- 
drawn from her station for the winter December 10, 1894. 
Replaced April 24, 1895. 

White Shoal light-vessel, No. 56, Lake Michigan, Michigan. — With- 
drawn from her stoition for the winter December 12, 1894 
Replaced April 20, 1895. 
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Chrays Beef light- vesselj Kq, 57, Lake Michigan, Michi-gan. — Withdrawn 
from her station for the winter December 12, 1894. Replaced 
April 20, 1895. 

Eleven-Foot Shoal light-vessel, No, 60, Qreen Bay, Michigan. — With- 
drawn from her station for the winter December 7, 1894. Eeplaced 
April 19, 1895. 

Orossepoint light-vessel. No. 10, Lake St Clair, Michigan. — Withdrawn 
from her station for the winter December 26, 1894. Replaced 
April 10, 1895. 

Moosahec Beach light, easterly entrance to the reach, Maine. — Discon- 
tinued for the winter December 28, 1894. Reestablished March 
22, 1895. 

Crescent Lake post light, St. Johns Biver, Florida. — Structure burned 
and light displayed from the remains January 24. Structure 
rebuilt and light displayed as usual February 14, 1895. 

Browns Head, light, westerly entrance to Fox Islands ThoroughfarCj 
Maine. — Extinguished February 7, owing to the closing of the 
thoroughfare by ice, and relighted February 21, 1895. 

Lawrence Point Ledge post light. East Biver, New Forfc.— Structure 
carried away by ice and light extinguished February 7. Struc- 
ture rebuilt and light reestablished May 3, 1895. 

Wreck of John C. Haynes light, Hampton Boads, Virginia. — Estab- 
lished to mark the wreck February 9; discontinued February 19, 
1895. 

South Brother Island Ledge post light. East Biver, New York, — Struc- 
ture carried away by ice and light extinguished February 10. 
Structure rebuilt and light reestablished May 3, 1895. 

Btish Bluff light-vessel, Elizabeth Biver, Virginia. — Light-house tender 
Holly, used as a light- vessel, having been carried away by ice 
two days in succession, was withdrawn from the station Febru- 
ary 13, and replaced by the schooner Drift February 18, 1895. 
Schooner Drift withdrawn from the station and the Holly replaced 
March 5, 1895. 

Smith Point light-station, mouth of Potomac Biver, Chesapeake Bay, 
Virginia. — Carried away by ice; light and fog signal discontinued 
February 14, 1895. 

North Biver light-station, Albemarle Sound, North Carolina. — ^Light 
and fog signal discontinued, owing to the close of navigation by 
ice February 14; reestablished February 23, 1895. 

Old Plantation Flats light-station, Chesapeake Bay, Virginia. — Struc- 
ture canted up by ice and light and fog signal discontinued 
February 18; reestablished March 4, 1895. 

Ice House post light, Thames Biver, Connecticut. — Structure carried 
away by ice and light extinguished March 2; rebuilt and rees- 
tablished April 3, 1895. 
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Conch Bar post light j No. 36, Indum iJtt^er, Florida. — ^A tabular-lantern 

light, January 31, 1895. 
Solomom Lnmpy Chesapeake Bay, Maryland. — ^A lens-lantern light, 

February 22, 1896. (Wreck of stmcture carried away by ice.) 
Venus Point range (fnmt)^ entrance to Savannah River, South Caro- 
lina. — A reflector light, March 18, 1895. 
Maumee outer range. Maumee Bay, Ohio. — ^Two sixth-order lights, 

opening of navigation, 1895. 
Maumee middle range, Maumee Bay, Ohio. — ^Two sixth-order lights, 

opening of navigation, 1895. 
Maumee inner range, Maumee Bay, Ohio. — ^Two sixth-order lights, 

opening of navigation, 1895. 
Qrwnd Haven Pierhead range (front), Lake Miehigan, Michigan. — ^A 

lantern light, May 4, 1895. 
Orange Park post light, No. 38, St. Johns River, Florida. — A tubnlar- 

lantern Ught, May 10, 1895. 

FOG SIGNAL DISCONTINUED. 

During the fiscal year the following-named fog signal was discon- 
tinued : 

Trinity Shoal light-vessel. No. 43, Gulf of Mexico^ Louisiana. — ^A 12- 
inch steam whistle, August 16, 1894. 

CHANGES IN LIGHTS. 

During the fiscal year the following changes were made in existing 
lights: 

Grand Haven Pierhead range {front), Lake Michigan, Michigan. — 

Changed July 6, 1894, from a tubular-lantern to a lantern light. 
New Channel range post lights, Cape Fear River, North Carolina. — 

Changed July 10, 1894, from tubular-lantern to lens-lantern lights. 

Height of front and rear lights increased, resi)ectively, to 20 feet 

and 38 feet. 
Smith Island range post lights. Cape Fear River, North Carolina. — 

Changed July 10, 1894, from lens-lantern to lantern lights. 

Height of front and rear lights increased, respectively, 2 feet 

and 3 feet. 
Maumee Bay ranges, Maumee Bay, Ohio. — Luminous intensity of lights 

increased July 20, 1894, by changing the front and east lights 

from reflector to lens-lantern lights, and the west light from a 

reflector to a lantern light. 
Muskegon Pierhead range {front). Lake Michigan, Michiga/n. — Changed 

July 21, 1894, from a tubular-lantern light to a lantern light. 
Nantucket New South Shoal light-vessel, off Nantucket Shoals, Massor 

chusetts. — Changed from light-vessel JSTo. 54 to light- vessel No. 58, 

July 26, 1894. 
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Barlom Point post ligMj Columbia Rivm", Washington, — Changed Sep- 
tember 8, 1894, from a cluster of piles to an arm on a tree. 

La Dupost light, Columbia River ^ Washington. — Changed from fixed 
red to fixed white, September 8, 1894. 

8t, Helens Jetty post light, Columbia River, Washington. — Changed 
from fixed red to fixed white, and from a framework to a gallows 
frame, September 8, 1894. 

Cherry Island range (front), Delaware River, Delaware. — Changed 
September 20, 1894, from fixed to fixed white during periods of 
2 seconds, separated by. an eclipse of 1 second's duration. 

Waachcuzch (main channel range, rear). New York Bay, New Jersey. — 
Changed to a new structure, height increased from 76 to 101 J 
feet, and luminous intensity increased by changing to a second- 
order range lens, October 25, 1894. 

Finns Point range (front), Delaware River, New Jersey^-^ChsbUged 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

New Castle range (front) Delaware River, Delaware. — Changed Octo- 
ber 31, 1894, from fixed white to fixed white during periods of 2 
seconds, separated by an eclipse of 1 second's duration. 

Deep Water Point range (front), Delaware River, New Jersey. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

Schooner Ledge range (front), Delaware River, Pennsylvania. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seqonds, separated by an eclipse of: 1 second's duration. 

Billingsport range (front), Delaware River, New Jersey^ — Changed 
October 31, 1894, from fixed, white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

^Rock Islandj 8t. Lawrence River, New Yorh — Height increased to 45 
feet in October, 1894. 

Beacon 1 post light, Columbia River, Oregon. — Changed December 1, 
1894, from red to white. 

Sa/ndy Hook light vessel, entran^je to New York Bay, New York. — 
Changed from light- vessel No. 48 to light- vessel I^o. 51 ; charac- 
teristic changed from one flashing red and one fixed red reflector 
light to one fixed white electric light, shown simultaneously from 
a group of four lens lanterns, during periods of 12 seconds' dura- 
tion separated by an eclipse of 3 seconds' duration,* height 
increased from 37 feet to 54 feet, December 5, 1894. 

Scotland light-vessel, No. 7, entrance to New York Bay, New Jersey. — 
Changed December 5, 1894, from two fixed white to two fixed 
red lights. 

Ram Island Reef light-vessel. Fishers Island Sound, New York. — 
Changed December 8, 1894, from light- vessel No. 19 to light- 
vessel No. 23, having a red instead of a straw-colored hull, and 
black instead of red day macks at the mastheads. 
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Sandy Rook light-veasely entrance to Netc York Bay^ New York. — The 
12inch steam whistle was chaDged, December 5, 1894, to soand 
blasts of 3 seconds' duration, separated by silent intervals of 12 
seconds. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed, January 7, 1896, 
from a bell struck by hand to a Daboll trumpet sounding blasts 
of 3 seconds' duration, separated by silent intervals of 7 seconds. 

Cornfield Point light-vessel, Long Island Sound, Connecticut, — Changed 
from a 12-inch to a 10-inch steam whistle, and from blasts of 3 
seconds' duration, separated by silent intervals of 12 seconds, to 
blasts of 3 seconds' duration, separated by alternate silent inter- 
vals of 1 second and 30 seconds, January 15, 1895. 

St George Beef, off the seacoast of California. — Changed, March 1, 
1895, to sound blasts of 5 seconds' duration, separated by silent 
intervals of 75 seconds. 

Fort Gratiot, Lake Huron, Michigan. — Changed, April 8, 1895, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 17 
seconds. 

Buffalo Breakwater {north end). Lake Erie, New York. — Changed, June 
1, 1895, to sound blasts of 3 seconds' duration, separated by silent 
intervals of 57 seconds. 

Avery Rock, Machias Bay, Maine. — Changed, June 20. 1895, from a 
blow every 11 seconds to a blow every 10 seconds. 

Pond Island, mouth of the Kennebec Biver, Maine. — Changed, June 
20, 1895, from a blow every 8J seconds to a blow every 10 seconds. 

CHANaES IN LOCATION. 

The location of the foUowing-named lights was changed during the 
fiscal year: 

Grand Haven Pierhead range {front) light. Lake Michigan, Michi- 
gan. — Moved, July 6, 1894, 278 feet nearer the outer end of the 
south pier. 

New Channel range (front) post light. Cape Fear River, North Caro- 
Kna.— Moved, July 10, 1894, 320 feet i^NW. A" W., from its 
former position. 

New Channel range {rear) post light. Cape Fear River^ North Caro- 
lina.— Moved, July 10, 1894, 350 feet MTW. J W., from its former 
position. 

Smith Island range (front) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 1,600 feet W. f K. from its 
former position. 

Smith Island range (rear) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 2,100 feet KW. J W. from its 
former position. 

Muskegon Pierhead range (front) light. Lake Michigan, Michigan. — 
Moved, July 20, 1894, 323 feet nearer the outer end of the south 
pier. 
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Beacon 1 post lightj Columbia River^ Oregon. — Moved, December 1, 

1894, into 14 feet of water about five-eighths mile westerly from 
its former position. 

South Pass light-vessel, No, 43, off South Pass, entrance to the Missis- 
sippi River, Louisiana. — Moved, December 3, 1894, into 82 feet of 
water about 1 mile NB. from her former moorings. 

Cubits Gap post light, Mississippi River, Louisiana. — Moved, January 
1, 1895, about one-third mile up the river and exhibited from the 
fog-bell tower at a height of 35 feet. 

Smith Point post light, Columbia River, Oregon. — Moved, January 1, 

1895, to a stake on the railway trestle off the point. 

Micco post light, Indian River, Florida, — Moved, January 31, 1895, to 
a new structure about 1 mile to the southward and eastward of 
Grant Farm. 

St, Lueiepost light, Indian River, Florida, — Moved, January 31, 1895, 
tio anew structure nearly five-eighths mile W. J N. from its former 
location. 

North Narrows post light, Indian River, Florida. — Moved, January 31, 
1895, about three-eighths mile NNW. of its former location. 

Barlow Point range (front) post light, Columbia River, Washington, — 
Moved, February 8, 1895, to a new structure. 

Fairport Pierhead range (front) light, LaTce Erie, Ohio. — Moved, Feb- 
ruary 1, 1895, 122 feet to the southward of its former location. 

Orosse Isle South Channel range lights, Detroit River, Michigan, — On 
March 30, 1895, the front aid rear lights of this range were rees- 
tablished, each in a new structure, and the heights changed, 
respectively, to 30 feet and 50 feet above the level of the river. 

Lake Huron light-vessel, No. 61, off the entrance to the St. Clair River, 
Michigan. — Moved, on the opening of navigation 1895, to a posi- 
tion 9,125 feet N. 19o 53' E. (N. f E.) from Fort Gratiot light- 
house. 

Grand Haven Pierhead light, Lake Michigan, Michigan. — Moved, May 
4, 1895, 511 feet nearer the outer end of the south pier. 

NEW BUOYS. 

During the fiscal year the following-named special buoys were 
established: 

Trinity Shoal, Gulf coast of Louisiana. — A bell buoy, August 15, 1894. 

Lloyd Point, Shoal, off Lloyd Neck, Long Island Sound, New York. — 
A bell buoy, September 13, 1894. 

Sewell Point, Hampton Roads, Virginia. — A bell buoy, September 19, 
1894. 

Baker Shoal, Delaware River, New Jersey, — A gas-lighted buoy, Sep- 
tember 29, 1894. 

Bishop Rock Shoal, Narragansett Bay, Rhode Island, — A bell buoy, 
October 19, 1894. 
6603 L, H 2 
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Fenwick Island Shoal light-vessely N^o. 52^ off sea^oa^t of Maryland. — 
Withdrawn from her station for repairs and replaced by a whist- 
ling and a bell buoy August 5, 1894. Light- vessel replaced and 
buoys withdrawn August 12, 1894. 

8t George Reef Ught-stationy off sea^oast of California. — Character- 
istic of fog signal changed, owing to scarcity of water, Sep- 
tember 1, 1894. Working of fog signal still further reduced 
November 10. Characteristic of signal reestablished November 
26, 1894. 

Grosse Isle South Channel^ Detroit Biver^ Michigan. — Rear structure 
blown down and temporary structure erected September 3, 1894. 
Height of both lights reduced on same date. 

Columbia River light-vessely No. 50, off entrance to Columbia River, 
Oregon. — Withdrawn from her station for repairs and replaced 
by a buoy August 22, 1894. Light-vessel replaced and buoy 
withdrawn September 5, 1894. 

Wreck of the '^George HursV^ light, New York Harbor, New York. — 
Fixed red lantern light established on wreck September 12, 1894, 
and discontinued September 14, 1894, the wreck having* been 
removed. 

Beaver Island light-station, Lake Michigan, Michigan. — Fog signal dis- 
abled September 12 and repaired September 21, 1894. 

St. Marys Falls Canal {south pier) light, St. Marys Biver, Michigan. — 
Shifted out of position by collision with the schooner H, A. 
Hagood September 23; was replaced in position October 13, 1894. 

Batton Island Shoal post light, St. Johns Biver, Florida. — The struc- 
ture was destroyed and the light extinguished September 26. It 
was rebuilt and the light reestablished December 8, 1894. 

Great Marsh Island Shoal post light, St Johns Biver, Florida. — The 
structure was destroyed and the light extinguished September 
26. It was rebuilt and the light reestablished December 8, 1894. 

Morris Island north range {front) light, entrance to Charleston Harbor, 
South Carolina. — The beacon was carried away and the light 
extinguished September 27, and on the next* day the light was 
reestablished. 

Marquette Breakwater light. Lake Superior, Michigan. — Changed to a 
fixed lantern light for a short time in September, 1894, during 
the removal of the tower to the outer end of the extended break- 
water. 

Cape Charles light-vessel, No. 49, off the entrance to Chesapeake Bay, 
Virginia. — ^Broke adrift from her moorings in the gale of Septem- 
ber 28, and replaced on her station October 4, 1894. 

Salisbury Beach range {front) light, entrance to Newburyport Harbor^ 
• Massachusetts. — Carried away in the storm October 1, and rees- 
tablished October 7, 1894. 
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Grays Beef light-vessel^ No. 57^ Lake Michigan, Michigan. — Withdrawn 
from her station for the winter December 12, 1894. Eeplaced 
April 20, 1895. 

Eleven-Foot Shoal light-vessel^ No. 60j Oreen Bay, Michigan. — With- 
drawn from her station for the winter December 7, 1894. Eeplaced 
April 19, 1895. 

Oross^point light-vessel, No. 10, Lake St. Clair, Michigan. — Withdrawn 
from her station for the winter December 26, 1894. Replaced 
April 10, 1895. 

Moosahec Bea^ch light, easterly entrance to the rea^ch, Maine. — Discon- 
tinued for the winter December 28, 1894. Reestablished March 
22, 1895. 

Crescent Lake post light, St. Johns Biver, Florida. — Structure burned 
and light displayed from the remains January 24. Structure 
rebuilt and light displayed as usual February 14, 1895. 

Browns Read light, westerly entran^ce to Fox Islands ThoroughfarCj 
Maine. — Extinguished February 7, owing to the closing of the 
thoroughfare by ice, and relighted February 21, 1895. 

Lawrence Point Ledge post light. East Biver, New York. — Structure 
carried away by ice and light extinguished February 7. Struc- 
ture rebuilt and light reestablished May 3, 1895. 

Wreck of John C. Haynes light, Hampton Boads, Virginia. — Estab- 
lished to mark the wreck February 9; discontinued February 19, 
1895. 

South Brother Island Ledge post light. East Biver, New York. — Struc- 
ture carried away by ice and light extinguished February 10. 
Structure rebuilt and light reestablished May 3, 1895. 

Bush Bluff light-vessel, Elizabeth Biver, Virginia. — Light-house tender 
Roily, used as a light- vessel, having been carried away by ice 
two days in succession, was withdrawn from the station Febru- 
ary 13, and replaced by the schooner Drift February 18, 1895. 
Schooner Drift withdrawn from the station and the Holly replaced 
March 5, 1895. 

Smith Point light-station, mouth of Potomac Biver, Chesapeake Bay, 
Virginia. — Carried away by ice ; light and fog signal discontinued 
February 14, 1895. 

North Biver light-station, Albemarle Sound, North Carolina. — Light 
and fog signal discontinued, owing to the close of navigation by 
ice February 14 j reestablished February 23, 1895. 

Old Plantation Flats light-station, Chesapeake Bay^ Virginia. — Struc- 
ture canted up by ice and light and fog signal discontinued 
February 18; reestablished March 4, 1895. 

Ice House post light, Thames Biver^ Connecticut. — Structure carried 
away by ice and light extinguished March 2; rebuilt and rees- 
tablished April 3, 1895. 
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Conch Bar post light j No. 36, Indian Ringer ^ Florida. — ^A tabular-lantern 
light, January 31, 1895. 

BolomonB Lump^ Chesapeake Bay, Maryland. — ^A lens-lantern light, 
February 22, 1896. (Wreck of stmcture carried away by ice.) 

Venus Point range {front), entrance to Savannah River, South Caro- 
lina. — A reflector light, March 18, 1895. 

Maumee outer range, Maumee Bay, Ohio. — Two sixth-order lights, 
opening of navigation, 1895. 

Maumee middle range, Maumee Bay, Ohio. — ^Two sixth-order lights, 
opening of navigation, 1895. 

Mawmee inner range, Maumee Bay, Ohio. — ^Two sixth-order lights, 
opening of navigation, 1895. 

Orand Haven Pierhead range (front), Lake Michigan, Michigan. — ^A 
lantern light, May 4, 1895. 

Orange Park post light, No. 38, St. Johns River, Florida. — A tabular- 
lantern Ught, May 10, 1895. 

FOG SIGNAL DISCONTINUED. 

During the fiscal year the following-named fog signal was discon- 
tinued : 

Trinity Shoal light-vessel, No. 43, Oulf of Mexico^ Louisiana. — ^A 12- 
inch steam whistle, August 16, 1894. 

CHANGES IN LIGHTS. 

During the fiscal year the following changes were made in existing 
lights : 

Orand Haven Pierhead range {front). Lake Michigan, Michigan. — 

Changed July 6, 1894, from a tubular-lantern to a lantern light. 
New Channel range post lights, Cape Fear River, North Carolina. — 

Changed July 10, 1894, from tubular-lantern to lens-lantern lights. 

Height of front and rear lights increased, respectively, to 20 feet 

and 38 feet. 
Smith Island range post lights, Cape Fear River, North Carolina. — 

Changed July 10, 1894, from lens-lantern to lantern lights. 

Height of front and rear lights increased, respectively, 2 feet 

and 3 feet. 
Maumee Bay ranges, Maumee Bay, Ohio. — Luminous intensity of lights 

increased July 20, 1894, by changing the front and east lights 

from reflector to lens-lantern lights, and the west light from a 

reflector to a lantern light. 
Muskegon Pierhead range {front), Lake Michigan, Michigan. — Changed 

July 21, 1894, from a tubular-lantern light to a lantern light. 
Nantucket New South Shoal light-vessel, off Nantucket Shoals, Massor 

chusetts. — ^Changed from light-vessel 'No. 54 to light- vessel No. 58, 

July 26, 1894. 
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Barloti> Point post light j Columbia River j Washington. — ChaJiged Sep- 
tember 8, 1894, from a cluster of piles to aa arm on a tree. 

La Bupost light J Columbia River ^ Washington. — Changed from fixed 
red to fixed white, September 8, 1894. 

St, Helens Jetty post light^ Columbia River^ Washington. — Changed 
ft!om fixed red to fixed white, and from a framework to a gallows 
fipame, September 8, 1894. 

Cherry Island range (front), Delaware River^ Delaware, — Changed 
September 20^ 1894, from fixed to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Waaclcaaclc {main channel range^ rear). New Yorlc Bay^ New Jersey, — 
Changed to a new structure, height increased from 76 to 101 J 
feet, and luminous intensity increased by changing to a second- 
order range lens, October 25, 1894. 

Fiw%s Point range {front), Delaware River^ New J^r*^.— Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

New Castle range {front) Delaware River, Delaware. — Changed Octo- 
ber 31, 1894, from fixed white to fixed white during periods of 2 
seconds, separated by an eclipse of 1 second's duration. 

Deep Watsr Point range {front ) , Delaware River, New Jersey. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds^ separated by an eclipse of 1 second's duration. 

Schooner Ledge range {front), Delaware River, Penn^lvania. — Chauged 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seaonds, separated by an eqlipse of 1 second's duration. 

Billingsport range {front), Delaware River, New Jersey., — Changed 
October 31, 1894, from fixed, white to fixed white during periods 
of 2 seconds, sepgxated by an eclipse of 1 second's duration. 

Moclc Island^ St. Lawrence River, New York. — Height increased to 45 
feet in October, 1894. 

Beacmi 1 post light, Columbia River, Oregon.— Changed December 1, 
1894, from red to white. 

Samdy Rook light-vessel, entrance to New York Bay^ New York, — 
Changed from light- vessel No. 48 to light- vessel No. 51 ; charac- 
teristic changed from one flashing red and one fixed red reflector 
light to one fixed white electric light, shown simultaneously from 
a group of four lens lanterns, during periods of 12 seconds' dura- 
tion separated by an eclipse of 3 seconds' duration; height 
increased from 37 feet to 54 feet, December 5, 1894. 

Scotland light-vessel, No. 7, entrance to New York Bay, New Jersey, — 
Changed December 5, 1894, from two fixed white to two fixed 
red lights. 

Ram Island Reef light-vessel, Fishers Island Sound, New York. — 
Changed December 8, 1894, from light- vessel No. 19 to light- 
vessel No. 23, having a red instead of a straw-colored hull, and 
Uack iustead of red day macks at the mastheads. 
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Sandy Hook light-vessel^ entrance to Netv Torle Bay, New YorJc, — The 
12iiich steam whistle was chaDged, December 5, 1894, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 12 
seconds. 

Wolf Trapy Chesapeake Bay^ Virginia. — Changed, January 7, 1895, 
from a bell struck by hand to a Daboll trumpet sounding blasts 
of 3 seconds' duration, separated by silent intervals of 7 seconds. 
* Cornfield Point light-vessel^ Long Island Soundy Connecticut, — Changed 
from a 12-inch to a 10-inch steam whistle, and from blasts of 3 
seconds' duration, separated by silent intervals of 12 seconds, to 
blasts of 3 seconds' duration, separated by alternate silent inter- 
vals of 1 second and 30 seconds, January 15, 1895. 

St. Qeorge Reef^ off the seacoast of California, — Changed, March 1, 
1895, to sound blasts of 5 seconds' duration, separated by silent 
intervals of 75 seconds. 

Fort Gratiot, Lake Huron, Michigan. — Changed, April 8, 1895, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 17 
seconds. 

Buffalo Breakwater (north end), Lake Erie, New York. — Changed, June 
1, 1895, to sound blasts of 3 seconds' duration, separated by silent 
intervals of 57 seconds. 

Avery Rock, Machias Bay, Maine, — Changed, June 20, 1895, from a 
blow every 11 seconds to a blow every 10 seconds. 

Fond Island, mouth of the Kennebec River, Maine. — Changed, June 
20, 1895, from a blow every 8 J seconds to a blow every 10 seconds. 

CHANGES IN LOCATION. 

The location of the foUowing-named lights was changed during the 
fiscal year: 

Grand Haven Fierhead range {front) light, Lake Michigan, Michi- 
gan. — Moved, July 6, 1894, 278 feet nearer the outer end of the 
south pier. 

New Channel range {front) post light, Cape Fear River, North Caro- 
Zina.— Moved, July 10, 1894, 320 feet i^NW. A- W., from its 
former position. 

New Channel range {rear) post light. Cape Fear River^ North Caro- 
lina.— Moved, July 10, 1894, 350 feet imW. i W., from its former 
position. 

Smith Island range {front) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 1,600 feet W. f K. from its 
former position. 

Smith Island range {rear) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 2,100 feet KW. J W. from its 
former position. 

Muskegon Pierhead range {front) light. Lake Michigan, Michigan. — 
Moved, July 20, 1894, 323 feet nearer the outer end of the south 
pier. 
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REPORT 

OF 

THE UNITED STATES LIGHT-HOUSE BOARD. 



Teeasuby Department, 
Office of the Light-House Board, 

Washington^ D. C, November P, 1895. 
Sib : The Light-House Board has the honor to submit, for your infor- 
mation and that of Congress, the following report of the work done 
under its direction during the fiscal year which ended on June 30, 1896. 
At the close of the year there were under the control of the Light- 
House Establishment the following-named aids to navigation: 

Light-houses and beacon lights * 1, 014 

Light-ships in position '. 41 

Light-ships for relief *... 4 

Electric-lighted buoys in position 11 

Gas buoys in position 12 

Fog signals operated by steam or caloric engines 130 

Fog signals operated by clockwork 185 

Post lights on the Western rivers 1,411 

Post lights on other rivers 382 

Day or unlighted beacons 424 

Whistling buoys in position 66 

Bell buoys in position 96 

Other buoys in position, including pile buoys and stakes in Fifth district and 

buoys in Alaskan waters 4,547 

In the construction, care, and maintenance of these aids to naviga- 
tion there were employed — 

Steam tenders 32 

Steam launches 4 

Sailing tenders 2 

Light keepers 1,203 

Other employees, including crews of light-ships and tenders 1, 078 

Laborers in charge of Western river lights 1,154 

Laborers in charge of other river post lights 210 

7 
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NEW LIGHTS. 

The following-named new lights were established during the fiscal 
year: 

Grosse Isle North Channel range, Detroit River , Michigan. — Two lens- 
lantern lights, July 16, 1894. 

Mamajuda range (front), Detroit River, Michigan. — ^A lens-lantern 
light, July 16, 1894. 

Rahbit Island post light, Grand Lake, Louisiana. — A tubular-lantern 
light, August 9, 1894. 

Pillar RocJc post light, Columbia River, Washington. — A tubular-lantern 
light, September 8, 1894. 

Martin Island post light, Columbia River, Washington. — ^A tubular- 
lantern light, September 8, 1894. 

Wolf Trap, Chesapeake Bay, Virginia. — A fourth-order light, Sep- 
tember 20, 1894. 

Prescott Landing post light, Columbia River, Oregon.-—^ tubular- 
lantern light, September 26, 1894. 

Boston light-vessel. No. 51, off the entrance to Boston Harbor, Massa- 
chusetts. — Two reflector lights, October 1, 1894. 

Rockland Lake, Hudson River, New York. — A fourth-order light, 
October 1, 1894. 

Churchville Point, St Marys River, Michigan. — A lens-lantem light, 
October 1, 1894. 

Pilot Island range, St. Marys River, Michigan. — Two lens-lantern 
lights, October 15, 1894. 

Fourteen-Mile Point, Lake Superior, Michigan. — A fourth-order light, 
October 15, 1894. 

Waa^ckaack, New York Bay, New Jersey. — An additional range light, 
October 25, 1894. 

Bristol Ferry, Mount Hope Bay, Rhode Island.— ^A sixth-order light 
(reestablished), November 5, 1894. 

South Pass light-vessel. Gulf of Mexico, Louisiana. — ^A reflector light, 
November 5, 1894. 

Portage River range. Portage River, Michigan. — ^Two tubular-lantern 
lights, November 15, 1894. 

Portage Lake Ship Canal, Portage Lake, Michigan. — Two tubular- 
lantern lights, November 15, 1894. 

Semiahmoo post light, Semiahmoo Bay, Washington. — A tubular-lantern 
light, December 1, 1894. 

New Cut range, Cape Fear River, North Carolina. — ^Two lantern hghts, 
December 13, 1894. 

Oak Bluff post light, East River, New York. — A double-lantern light 
December 25, 1894. 

Sullivans Island Breakwater beacon, Charleston Harbor, South Caro- 
lina. — A lantern light, December 31, 1894. 
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Moultneville heacon^ No. 2^ Charleston Harbor^ South GaroUwi.-^A. 
lantern light, December 31, 1894. 

Mt>unt Pleasant beacon, No. 6y Charleston Harbor, South Carolina. — ^A 
lantern light, December 31, 1894. 

Uast side of Channel beacon, No. 4, Charleston Harbor, South Caro- 
lina. — ^A lantern light, December 31, 1894. 

Hog Island beacon, No. 1, Charleston Harbor, South Carolina. — A lan- 
tern light, December 31, 1894. 

Shutes Folly Island Spit bea^con, No. 3, Charleston Harbor, South Caro- 
lina. — A lantern light, December 31, 1894. 

ijmpqua River,' seacoast of Oregon. — A first-order light, December 31, 
1894. 

Saxonholln post light, Mississippi Hiver, Louisiana. — ^A tabular-lantern 
light, January 1, 1895. 

St. Philips Send post light, MissisHppi River, Louisiana. — A tubular- 
lantern light, January 14, 1895. 

Grand Liard Bayou, Mississippi River, Louisiana. — A tubular-lantern 
light, January 14, 1895. 

Of'chard Point post light, Puget Sound, Washington. — ^A tubular- 
lantern light, January 15, 1895. 

Pine Island beacon, Stamford Harbor, Connecticut. — A lantern light, 
January 20, 1895. 

Sdnds Point, Long Island Sound, New Yorlc. — A fourth-order light 
(reestablished), January 21, 1895. 

Indian Hill, Tampa Bay, Florida. — A lens-lantern light, January 25, 
1895. 

South Cut, Tampa Bay, Florida. — A lens-lantern light, January 26, 
1895. 

North Gut, Tampa Bay, Florida. — ^A lens-lantern light, January 28, 
1895. 

Long Shoal, Tampa Bay, Florida. — ^A lens-lantern light, January 29, 
1895. 

Middle Ground, Tampa Bay, Florida. — A lens-lantern light, January 
29, 1895. 

Barrel StaJce, Tampa Bay, Florida. — ^A lens-lantern light, January 
29, 1895. 

Mullet Key Shoal, Tampa Bay, Florida. — A lens-lantern light, Janu- 
ary 30, 1895. 

Barrel StaJce post light. No. 20\, Indian River, Florida. — ^A lantern 
light, January 31, 1895, 

Burnetts Canal post light. No. 20^, Indian River, Florida. — A lantern 
light, January 31, 1895. 

Long Canal post light. No. 40, Indian River, Florida. — A lantern light, 
January 31, 1895. 

Sand Island range {rear), entrance to Mobile Bay^ Alabama. — ^^A re- 
flector light, February 1, 1895. 
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Barlow Point range (rear) post light j Golvmhia River ^ Washington. — A 

tubular-lantern light, February 8, 1895. 
Smith Point light-vessel^ Chesapeake Bay^ Virginia, — Two lens-lantern 

lights, March 6, 1895. 
• Yaquina Bar range beacons^ entrance to Yaquina Bay, Oregon. — A 

lens-lantern and a tubular-lantern light, March 7, 1895. 
Government Wharf beacon, Taquina Bay, Oregon. — ^A tubular-lantern 

light, March 7, 1895. 
Middle Ground beacon, Yaquina Bay, Oregon. — ^A tubular-lantern 

light, March 7, 1895. 
Grassy Island Ledge beacon, Woods Hole, Ma^a^chusetts. — A lens- 
lantern light, March 31, 1895. 
Middle Ledge beacon, Woods Bole, Massachusetts. — A double lens- 
lantern light, March 31, 1895. 
Manhattan range, Maumee Bay^ Ohio. — Two sixth-order lights, April 

1, 1895. 
South Boston range, Boston Harbor, Massachusetts. — A double and a 

single lens-lantern light, April 15, 1895. 
Mandarin Point post light, St. Johns River, Florida. — A lantern light. 

May 10, 1895. 
Muskegon Lake beacon. Lake Michigan, Michigan. — A lantern light. 

May 10, 1895. 
St. Simon range {front), entrance to St. Simon Sound, Georgia. — A 

reflector light, May 15, 1895. 
Garrabelle Eiver Bar range beacons, St. George Sound, Florida. — Twq 

lantern lights, May 25, 1895. 
Timber Island beacon, Garrabelle River, Florida. — ^A lantern light. 

May 25, 1895. 
Sitka Harbor, Alaska. — A tubular-lantern light, June 20, 1895. 

NEW FOG SIGNALS. 

During the fiscal year fog signals were established at the following- 
named existing light-stations: 

Hudson Gity, Hudson River, New York. — A bell struck by machinery, 
July 15, 1894. 

Wolf Trap, Ghesapeake Bay, Virginia. — A bell struck by hand, Sep- 
tember 20, 1894. 

Ludington Pierhead range. Lake Michigan, Michigan. — A 10-inch steam 
whistle, January 31, 1895, 

Kewaunee Pierhead, Lake Michigan, Wisconsin. — A 10-inch steam 
whistle, January 31, 1895. 

Smith Point light-vessel. No. 46, Ghesapeake Bay, Virginia. — A 12-inch 
steam whistle, June 8, 1895. 

During the fiscal year an auxiliary fog signal was established at the 
:bllo wing-named fog- signal station: 

Guckolds, off the entrance to Boothbay, Maine. — ^A 1,000-pound bell, 
AprU 15, 1896. 
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The following-named new fog signals were established during the 
fiscal year: 

Boston light-vessel, No. 54, off the entrance to Boston Harbor , Massa- 
chusetts. — A 12-inch steam chime whistle, October 1, 1894. 

Fourteen-Mile Point Lake Superior, Michigan. — A 10-inch steam 
whistle, October 15, 1894. 

LIGHTS DISCONTINUED. 

The following-named lights were, in the coarse of the last fiscal year, 
discontinued : 

OaTc Island range, entrance to Gape Fear River, North Carolina. — ^A 
tubular-lantern and a fourth- order light, July 31, 1894. 

Shaws Island post light. Grand Lake, Louisiana. — A tubular-lantern 
light, August 8, 1894. 

Trinity Shoal light-vessel, No. 43, Gulf of Mexico, Louisiana. — A 
reflector light, August 15, 1894. 

Mid- Channel post light, Columbia River, Washington. — A tubular- 
lantern light, September. 8, 1894. 

Martin Island range post lights, Columbia River, Washington. — Two 
tubular-lantern lights, September 8, 1894. 

Wolf Trap Shoal light-vessel. No. 46, Chesapeake Bay, Virginia. — ^Two 
reflector lights, September 20, 1894. 

Marquette Breakwater, Lake Superior, Michigan. — A lantern light, 
October 1, 1894. 

Bristol Ferry, Mount Rope Bay, Rhode Island. — A sixth-order light, 
October 30, 1894. (Reestablished November 5, 1894.) 

Sands Point, Long Island Sotmd, New York. — A fourth-order light, 
October 31, 1894. (Reestablished January 21, 1895.) 

Kewaunee Pierhead range (front). Lake Michigan, Wisconsin. — A 
tubular-lantern light, November 2, 1894. 

Rock Island, St. Lawrence River, New York. — A reflector light, close 
of navigation, 1894. 

Twelve-Mile Point post light, Mississippi River, Louisiana. — A tubular- 
lantern light, December 31, 1894. 

Jones Point post light. No. 6, Indian River, Florida. — A tubular- 
lantern light, January 31, 1895. 

Eau Gallic post light, No. 12, Indian River, ^Zon^a.—A tubular lantern 
light, January 31, 1895. 

Grant Farm (upper) post light. No. Pf , Indian River, Florida. — A 
tubular-lantern light, January 31, 1895. 

Peck Lake, North, post light, No. 20\ Indian River, Florida. — A tubular- 
lantern light, January 31, 1895. 

Peck Lake, South, post light. No. 28, Indian River, Florida. — ^A tubular- 
lantern light, January 31, 1895. 

South Narrows post light. No. 32^ Indian River, Florida. — ^A tubular- 
lantern light, January 31, 1895. 
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REPORT 

OF 

THE UNITED STATES LIGHT-HOUSE BOARD. 



Teeasuby Department, 
Office of the Light-House Board, 

Washingtoriy D. C, November P, 1895. 
Sir : The Light-House Board has the .honor to submit, for your infor- 
mation and that of Congress, the following report of the work done 
under its direction during the fiscal year which ended on June 30, 1896. 
At the close of the year there were under the control of the Light- 
House Establishment the following-named aids to navigation: 

Light-houses and beacon lights * 1, 014 

Light-ships in position 41 

Light-ships for relief 4 

Electric-lighted buoys in position 11 

Gas buoys in position 12 

Fog signals operated by steam or caloric engines 130 

Fog signals operated by clockwork 185 

Post lights on the Western rivers 1,411 

Post lights on other rivers 382 

Day or unlighted beacons 424 

Whistling buoys in position 66 

Bell buoys in position 96 

Other buoys in position, including pile buoys and stakes in Fifth district and 

buoys in Alaskan waters 4,547 

In the construction, care, and maintenance of these aids to naviga- 
tion there were employed — 

Steam tenders 32 

Steam launches 4 

Sailing tenders 2 

Light keepers 1,203 

Other employees, including crews of light-ships and tenders 1, 078 

Laborers in charge of Western river lights 1,154 

Laborers in charge of other river post lights 210 

7 
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NEW LIGHTS. 

The following-named new lights were established during the fiscal 
year: 

Gro88€ Isle North Channel range, Detroit River, Michigan. — Two lens- 
lantern lights, July 16, 1894. 

Mamajuda range (front), Detroit River, Michigan. — ^A lens-lantern 
light, July 16, 1894. 

Rabbit Island post light, Grand Lake, Louisiana. — A tubular-lantern 
light, August 9, 1894. 

Pillar RocJcpost light, Columbia River, Washington, — A tubular-lantern 
light, September 8, 1894. 

Martin Island post light, Columbia River, Washington. — ^A tubular- 
lantern light, September 8, 1894. 

Wolf Trap, Chesapeake Bay, Virginia. — A fourth-order light, Sep- 
tember 20, 1894. 

Prescott Landing post light, Columbia River, Oregon.^— A tubular- 
lantern light, September 26, 1894. 

Boston light-vessel. No. 51, off the entrance to Boston Harbor, Massa- 
chusetts. — Two reflector lights, October 1, 1894. 

Rockland Lake, Hudson River, New York. — A fourth-order light, 
October 1, 1894. 

Churchville Point, St. Marys River, Miehigdn. — A lens-lantern light, 
October 1, 1894. 

Pilot Island range, St. Marys River, Michigan. — Two lens-lantern 
lights, October 15, 1894. 

Fourteen-Mile Point, Lake Superior, Michigan. — A fourth-order light, 
October 15, 1894. 

Waa>ckaack, New York Bay, New Jersey. — An additional range light, 
October 25, 1894. 

Bristol Ferry, Mount Hope Bay, Rhode Island. — A sixth-order light 
(reestablished), November 5, 1894. 

South Pa;Ss light-vessel, Oulf of Mexico, Louisiana. — ^A reflector light, 
November 5, 1894. 

Portage River range. Portage River, Michigan. — ^Two tubular-lantern 
lights, November 15, 1894. 

Portage Lake Ship Canal, Portage Lake, Michigan. — Two tubular- 
lantern lights, November 15, 1894. 

Semiahmoo post light, Semiahmoo Bay, Washington. — A tubular-lantern 
light, December 1, 1894. 

New Cut range. Cape Fear River, North Carolina, — Two lantern lights, 
December 13, 1894. 

Oak Bluff post light. Fast River, New York, — A double-lantern light 
December 25, 1894. 

Sullivans Island Breakwater beacon, Charleston Harbor, South Caro- 
lina, — A lantern light, December. 31, 1894. 
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Moultneville beacon^ No. 2j CharUaton Harbor j South O^roKna.— A 
lantern light, December 31, 1894. 

Mt>unt Pleasant beacon^ No. 6y Charleston Harbor^ South Carolina. — ^A 
lantern light, December 31, 1894. 

Ea^st side of Channel bea>con, No. 4, Charleston Harbor^ South Caro- 
lina. — ^A lantern light, December 31, 1894. 

Hog Island bea<ion^ No. i, Charleston Harbor^ South Carolina. — A lan- 
tern light, December 31, 1894. 

Shutes Folly Island Spit bea^n^ No. 5, Charleston Harbor ^ South Caro- 
lina. — A lantern light, December 31, 1894. 

TJmpqua River ^seacoast of Oregon. — ^A first-order light, December 31, 
1894. 

Saxonholm post lights MisHssippi River ^ Louisiana. — =A tubular-lantern 
light, January 1, 1895. 

St. Philips Send post light, MissisHppi River, Louisiana. — A tubular- 
lantern light, January 14, 1895. 

&ramd Liard Bayou, Mississippi River, Louisiana. — A tubular-lantern 
light, January 14, 1895. 

Orchard Point post light, Puget Sound, Washington. — ^A tubular- 
lantern light, January 15, 1895. 

Pine Island beacon, Stamford Harbor, Connecticut. — A lantern light, 
January 20, 1895. 

Samds Point, Long Island Sound, New YorJc. — ^A fourth-order light 
(reestablished), January 21, 1895. 

Indian Hill, Tampa Bay, Florida. — A lens-lantern light, January 25, 
1895. 

South Cut, Tampa Bay, Florida. — A lens-lantern light, January 26, 
1895. 

North Cut, Tampa Bay, Florida. — ^A lens-lantern light, January 28, 
1895. 

Long Shoal, Tampa Bay, Florida. — ^A lens-lantern light, January 29, 
1895. 

Middle Ground, Tampa Bay, Florida. — A lens-lantern light, January 
29, 1895. 

Barrel StaTce, Tampa Bay, Florida. — A lens-lantern light, January 
29, 1895. 

Mullet Key Shoal, Tampa Bay, Florida. — A lens-lantern light, Janu- 
ary 30, 1895. 

Barrel Stake post light. No. 20\, Indian River, Florida. — ^A lantern 
light, January 31, 1895, 

Burnetts Canal post light. No. 20\, Indian River, Florida. — A lantern 
light, January 31, 1895. 

Long Canal post light, No. 40, Indian River, Florida. — A lantern light, 
January 31, 1895. 

Sand Island range {rear), entrance to Mobile Bay, Alabama. — A re- 
flector light, February 1, 1895. 
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Barlow Point range (rear) post light, Columbia River, Washington. — A 

tubular-lantern light, February 8, 1895. 
Smith Point light-vessel, Chesapeake Bay, Virginia. — ^Two lens-lantern 

lights, March 6, 1895. 
Ta^uina Bar range beacons, entrance to Yaquina Bay, Oregon. — A 

lens-lantern and a tubular-lantern light, March 7, 1895. 
Oovernment Wharf beacon, Yaquina Bay, Oregon. — A tubular-lantern 

light, March 7, 1895. 
Middle Ground bea^con, Yaquina Bay, Oregon. — A tubular-lantern 

light, March 7, 1895. 
Orassy Island Ledge beacon, Woods Hole, Massachusetts. — A lens- 
lantern light, March 31, 1895. 
Middle Ledge beacon. Woods Hole, Massachusetts. — A double lens- 
lantern light, March 31, 1895. 
Manhattan range, Maumee Bay^ Ohio. — Two sixth-order lights, April 

1, 1895. 
South Boston range, Boston Harbor, Massachusetts. — A double and a 

single lens-lantern light, April 15, 1895. 
Mandarin Point post light, St. Johns River, Florida. — A lantern light. 

May 10, 1895. 
Muskegon Lake beacon. Lake Michigan, Michigan. — A lantern light. 

May 10, 1895. 
St. Simon range (front), entrance to St, Simon Sound, Georgia. — A 

reflector light. May 15, 1895. 
Carrabelle River Bar range beacons, St. George Sound, Florida. — Twp 

lantern lights, May 25, 1895. 
Timber Island beacon, Carrabelle River, Florida. — ^A lantern light 

May 25, 1895. 
Sitka Harbor, Alaska. — ^A tubular-lantern light, June 20, 1895. 

NEW FOG SIGNALS. 

During the fiscal year fog signals were established at the following- 
named existing light-stations: 

Hudson City, Hudson River, New York. — A bell struck by machinery, 
July 16, 1894. 

Wolf Trap, Chesapeake Bay, Virginia, — A bell struck by hand, Sep- 
tember 20, 1894. 

Ludington Pierhead ra/iige. Lake Michigan, Michigan. — A 10-inch steam 
whistle, January 31, 1895. 

Kewaunee Pierhead, Lake Michigan, Wisconsin. — A 10-inch steam 
whistle, January 31, 1895. 

Smith Point light-vessel, No. 46, Chesapeake Bay, Virginia. — A 12-inch 
steam whistle, June 8, 1895. 

During the fiscal year an auxiliary fog signal was established at the 
:bllowing-named fog-signal station: 

Cuckolds, off the entrance to Boothbay, Maine. — A 1,000-pound bell, 
AprU 16, 1896. 



1895. REPORT OF THE LIGHT-HOUSE BOARD. 11 

The following-named new fog signals were established during the 
fiscal year: 

Boston light-vessel^ No. 54^ off the entrance to Boston Harbor^ Massa- 
chusetts. — A 12-inch steam chime whistle, October 1, 1894. 

Fourteen-Mile Point Lake Superior, Michigan. — A 10-inch steam 
whistle, October 15, 1894. 

LIGHTS DISCONTINUED. 

The following-named lights were, in the course of the last fiscal year, 
discontinued: 

Oak Island range, entrance to Cape Fear River, North Carolina. — A 
tubular-lantern and a fourth-order light, July 31, 1894. 

Shaws Island post light, Orand Lake, Louisiana. — A tubular-lantern 
light, August 8, 1894. 

Trinity Shoal light-vessel, No. 43, Oulf of Meooico, Louisiana. — A 
reflector light, August 15, 1894. 

Mid- Channel post light, Columbia River, Wa^shington. — A tubular- 
lantern light, September* 8, 1894. 

Martin Island range post lights, Columbia River, Washington. — Two 
tubular-lantern lights, September 8, 1894. 

Wolf Trap Shoal light-vessel. No. 46, Chesapeake Bay, Virginia. — Two 
reflector lights, September 20, 1894. 

Marquette Breakwater, Lake Superior, Michigan. — A lantern light, 
October 1, 1894. 

Bristol Ferry, Mount Hope Bay, Rhode Island. — A sixth-order light, 
October 30, 1894. (Reestablished November 5, 1894.) 

Sands Point, Long Island Sound, New York. — A fourth-order light, 
October 31, 1894. (Reestablished January 21, 1895.) 

Kewaunee Pierhead range {front), Lake Michigan, Wisconsin. — A 
tubular-lantern light, November 2, 1894. 

Rock Island, St. Lawrence River, New York. — A reflector light, close 
of navigation, 1894. 

Twelve-Mile Point post light, Mississippi River, Louisiana. — A tubular- 
lantern light, December 31, 1894. 

Jones Point post light. No. 6, Indian River, Florida. — A tubular- 
lantern light, January 31, 1895. 

Eau Oalliepost light, No. 12, Indian River, Florida. — A tubular-lantern 
light, January 31, 1895. 

Oramt Farm (upper) post light. No. Pf , Indian River, Florida. — A 
tubular-lantern light, January 31, 1895. 

Peck Lake, North, post light. No. 20\ Indian River, Florida. — ^A tubular- 
lantern light, January 31, 1895. 

Peck Lake, South, post light. No. 28, Indian River, Florida. — ^A tubular- 
lantern light, January 31, 1895. 

South Narrows post light. No. 32, Indian River, Florida. — ^A tubular- 
lantern light, January 31, 1895. 
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Conch Bar post Ugh% No. 36 y Indiam, River ^ Florida. — ^A tabnlftr^antern 
light, January 31, 1896. 

Solomons Lump, Chesapeake Bay, Maryland. — ^A lens^lantem light, 
February 22, 1896. (Wreck of Structure carried away by ice.) 

Venus Point range [front), entrance to Savannah River, South Caro- 
lina. — A reflector light, March 18, 1895. 

Maumee outer range, Maumee Bay, Ohio. — Two sixth-order lights, 
opening of navigation, 1896. 

Maumee middle range, Maumee Bay, Ohio. — ^Two sixth-order lights, 
opening of navigation, 1896. 

Muumee inner range, Maumee Bay, Ohio. — ^Two sixth-order lights, 
opening of itavigation, 1896. 

Qramd Raven Pierhead range [front). Lake Michigan, Michigan. — A 
lantern light, May 4, 1896. 

Orunge Park post light. No. 38, St. Johns River, Florida. — A tubular- 
lantern light, May 10, 1896. 

FOG SIGNAL DISCONTINUED. 

During the fiscal year the following-named fog signal was discon- 
tinued : 

Trinity Shoal light-vessel, No. 43, Oulf of Mexico, Louisiana. — A 12- 
inch steam whistle, August 16, 1894. 

CHANGES IN LIGHTS. 

During the fiscal year the following changes were made in existing 
lights : 

Grand Haven Pierhead range (front), Lake Michigan, Michigan. — 

Changed July 6, 1894, from a tubular-lantern to a lantern light. 
New Channel range post lights, Cape Fear River, North Carolina. — 

Changed July 10, 1894, from tubular-lantern to lens-lantern lights. 

Height of front and rear lights increased, respectively, to 20 feet 

and 38 feet. 
Smith Island range post lights. Cape Fear River, North Carolina. — 

Changed July 10, 1894, from lens-lantern to lantern lights. 

Height of front and rear lights increased, respectively, 2 feet 

and 3 feet. 
Maumee Bay ranges, Maumee Bay, Ohio. — Luminous intensity of lighte 

increased July 20, 1894, by changing the front and east lights 

from reflector to lens-lantern lights, and the west light from a 

reflector to a lantern light. 
Muskegon Pierhead range [front), Lake Michigan, Michiga/n. — Changed 

July 21, 1894, from a tubular-lantern light to a lantern light. 
Nantucket New South Shoal light-vessel, off Nantucket Shoals, Ma^sor 

chusetts. — Changed from light- vessel Ko. 64 to light- vessel No. 68, 

July 26, 1894. 



1895, BEPOBT OP THE LIGHT-HOUSE BOAED. 13 

BarUyu> Point post light^ Columbia River, Washington, — Changed Sep- 
tember 8, 1894, from a cluster of piles to an arm on a tree. 

La Dupost lightj Columbia River ^ Washington* — Changed from fixed 
red to fixed white, September 8, 1894. 

8t, Helens Jetty post light, Columbia River, Washington. — Changed 
from fixed red to fixed white, and from a framework to a gallows 
feg«ne, September 8, 1894* 

Cherry Inland range {front), Delaware River, Delaware, — Changed 
September 20, 1894, from fixed to fixed white during i)eriods of 
2 seconds, separated by. an eclipse of 1 second's duration. 

Waaclca/ick {main channel range, rear), New York Bay, New Jersey, — 
Ch^^ged to a new structure, height increased from 76 to 101 J 
feet, and luminous intensity increased by changing to a second- 
order range lens, October 25, 1894. 

Finns Point range {front), Delaware River, New Jersey, — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

New Castle range {front) Delaware River^ Delaware. — Changed Octo- 
ber 31, 1894, from fixed white to fixed white during periods of 2 
seconds, separated by an eclipse of 1 second's duration. 

Deep Water Point range {front), Delaware River, New Jersey. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

Schooner Ledge range {front), Delaware River, Pennsylvania. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 se>conds, separated by an eqlipse of 1 second's duration. 

Billingsport range {front), Delaware River, New Jersey^ — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by au eclipse of 1 second's duration. 

BiQclc Island^ 8t^ Lawrence River, New York. — Height increased to 45 
feet in October, 1894. 

Beacon 1 post light, Columbia River, Oregon.^Chaknged December 1, 
1894, from red to white. 

Ssmdy Sook lightvessel, entrance to New York Bay, New York, — 
Changed from light- vessel No. 48 to light- vessel No. 51 ; charac- 
teristic changed from one flashing red and one fixed red reflector 
light to one fixed white electric light, shown simultaneously from 
a group of four lens lanterns, during periods of 12 seconds' dura- 
tion separated by an eclipse of 3 seconds' duration^ height 
increased from 37 feet to 54 feet, December 5, 1894. 

Scotland light-vessel. No, 7, entrance to New York Bay, New Jersey. — 
Changed December 5, 1894, from two fixed white to two fixed 
red lights. 

Ram Island Reef light-vessel. Fishers Island Sound, New York. — 
Changed December 8, 1894, from light- vessel No. 19 to light- 
vessel No» 23, having a red instead of a straw-colored hull, and 
black iustead of red day macks at the mastheads. 
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Execution RochSj Long Island Sound, New York, — ^The easterly edge 
of the red sector was corrected December 8, 1894, to bear l^E, J 
N. and guide clear of the south end of Hart Island. 

Coon Island post light, entrance to the Willamette River, Oregon, — 
Changed December 18, 1894, from red to white. 

Cornfield Point light-vessel, Long Island Sound, Connecticut, — Changed 
from light- vessel No. 20, temporarily marking the station, to 
light- vessel No. 48; characteristic changed to two reflector lights, 
the one on the foremast showing a white flash every 30 seconds, 
and that on the mainmast showing fixed red; height decreased 
from 64 feet to 37 feet, January 15, 1895. 

Muslcegon Pierhead, Lake Michigan, Michigan. — Changed, January 16, 
1895, to illuminate the entire horizon. 

Grant Farm {lower) post light, Indian River, Florida, — Changed ftom 
white to red, the color of its day mark from black to red, and its 
number to 14^, January 31, 1895, 

Port Penn range (front), Delaware River, Delaware, — Changed Feb- 
ruary 14, 1895, from fixed white to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Wolf Trap, Chesapeake Bay, Virginia, — Changed February 28, 1896, 
from fixed white varied by a white flash every 10 seconds, to 
fixed white varied by a white flash every 25 seconds. 

Cubits Gap post light, Mississippi River, Louisiana. — Changed from 
fixed white to fixed red, March 1, 1895. 

Waackaack, New York Bay, New Jersey, — Changed by the substitu- 
tion of a third-order for the first-order lamp in each of the two 
range lenses, April 18, 1895. 

Sand Spit, Hudson River, New York, — Exhibited from a new struc- 
ture, a dolphin of five piles. May 2, 1895. 

Ahnapee Pierhead range (rear), Lake Michigan, Wisconsin, — Changed, 
June 6, 1895, from a lens-lantern to a fifth-order light. 

Smith Point light-vessel, Chesapeake Bay, Virginia, — Changed, June 8, 
1895, from the schooner Drift to light- vessel No. 46, from two 
lens-lantern to two reflector lights, and from 57 to 45 feet in 
height. 

Yaquin^ Bar range (rear) beacon, Yaquina Bay, Oregon. — Height 
increased to 30J feet, June 18, 1895. 

Mahon River, Delaware Bay, Delaware. — Changed, June 29, 1895, from 
fixed white to fixed white with a narrow fixed red sector between 
S. 260 15' W. (SSW. I W.) and S. 31© 25' W. (SS W. f W.). 

CHANGES IN FOG SIGNALS. 

During the fiscal year the following-described changes were made in 
fog signals: 

North Hook beacon, Sandy Hook, New Jersey. — The characteristic of 
the siren was changed, November 30, 1894, to sound blasts of 3 
seconds, separated by silent intervals of 27 seconds' duration. 
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Sandy Hook light-vessel^ entrance to New York Bay^ New York, — The 
12-inch steam whistle was changed, December 5, 1894, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 12 
seconds. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed, January 7, 1896, 
from a bell struck by hand to a DaboU trumpet sounding blasts 
of 3 seconds' duration, separated by silent intervals of 7 seconds. 

Cornfield Point light-vessel. Long Island Sound, Connecticut. — Changed 
from a 12-inch to a 10-inch steam whistle, and from blasts of 3 
seconds' duration, separated by silent intervals of 12 seconds, to 
blasts of 3 seconds' duration, separated by alternate silent inter- 
vals of 1 second and 30 seconds, January 16, 1895, 

St. George Reef, off the seacoast of California. — Changed, March 1, 
1895, to sound blasts of 5 seconds' duration, separated by silent 
intervals of 75 seconds. 

Fort Gratiot, Lake Huron, Michigan. — Changed, April 8, 1895, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 17 
seconds. 

Buffalo Breakwater {north end), Lake Erie, New York. — Changed, June 
1, 1895, to sound blasts of 3 seconds' duration, separated by silent 
intervals of 57 seconds. 

Avery Rock, Machias Bay, Maine. — Changed, June 20, 1895, from a 
blow every 11 seconds to a blow every 10 seconds. 

Pond Island, mouth of the Kennebec River, Maine. — Changed, June 
20, 1895, from a blow every 8 J seconds to a blow every 10 seconds. 

CHANGES IN LOCATION. 

The location of the foUowing-named lights was changed during the 
fiscal year: 

Grand Haven Pierhead range {front) light. Lake Michigan, Michi- 
gan. — Moved, July 6, 1894, 278 feet nearer the outer end of the 
south pier. 

New Channel range {front) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, 320 feet NNW. A- W., from its 
former position. 

New Channel range {rear) post light, Cape Fear River, North Caro- 
lina.— M.oyed, July 10, 1894, 350 feet imw. J W., from its former 
position. 

Smith Island range {front) post light. Cape Fear River, North Caro- 
lina.— Move^, July 10, 1894, about 1,600 feet W. f N. from its 
former position. 

Smith Island range {rear) post light. Cape Fear River, North Caro- 
lina.— Moved, July 10, 1894, about 2,100 feet N^W. J W. from its 
former position. 

Muskegon Pierhead range {front) light. Lake Michigan, Michigan. — 
Moved, July 20, 1894, 323 feet nearer the outer end of the south 
pier« 
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Gape Canaveral lights seoA^a^t of Florida. — ^Moved, July 26, 1894, 5,200 
feet S. 870 24' W. (W. J S.) from its former position, 

Nantucket New South Shoal light-vesuely off Nantu>cket Shoals^ Massa- 
chusetts. — Moved, July 26, 1894, a little to the southward and 
westward. 

Northeast JEnd light-vessel No. 44^ off the seacoast of New Jersey. — 
Moved, September 1, 1894, about 2 miles E. | S. from her former 
moorings, 

Five-Fathom Bank light-vessel No. 40 j off the seaeoa^st of New Jersey. — 
Moved, September 1, 1894, about If miles SE. by. 8. from her 
former moorings. 

Barlow Point post light^ Columbia River ^ Washington. — ^Moved, Sep- 
tember 8, 1894, about 1,400 feet WNW. from its former position. 

Scotch Cap post light, Thames River, Connecticut — Moved, September 
10, 1894, from the west bank of the river S. by E. to a location in 
6 feet of water. 

Marquette Breakwater light, Lake Superior, Michigan. — Moved, Octo- 
ber 1, 1894, about 1,000 feet to the outer end of the extended 
breakwater. 

Salisbury Beach range (front) lights entrance to Newburyport Sarbor, 
Massachusetts. — Moved, October 7, 1894, northwesterly, along the 
range line, 20 feet from its former position. 

Waa^koMck {main channel range, rear) light. New York Bay, New Jer- 
sey. — Moved, October 25, 1894^ 52 feet westerly, along the noain 
channel range, to the position occupied previous to November, 
1892. 

Salisbury Bea^h range {front) light, entrance to Newburyport Harbor^ 
Massachusetts. — Moved, October 29, 1894, northwesterly, along 
tho range line, 20 feet from its former position. 

Fort Mifflin fog signal, Delaware River, Pennsylvania. — Moved, No- 
vember 19, 1894, from the dock to the parapet back of the dock 
at Fort Mifflin. 

Kewaunee Pierhead range {rear) light, Lake Michigan, Wisconsin^ — 
Moved November 2, 1894, 300 feet nearer the outer end of the 
north pier. 

Winter Point raatge {rear) light, St Marys River ^ Michigan. — Moved, 
November 3, 1894, to a point on the westerly prolongation of the 
range line 675 feet in rear of the front light. 

Twin River Point lights LaJce Michigan, Wisconsin. — Moved Novem- 
ber 19, 1894, to a new tower, located 47 feet S. 68° 30' W. 
(WSW. i W.) from the former tower. 

Salisbury Beach range lights, entrance to Newburyport Harbor^ Mas- 
sachusetts.—'MoYed, November 20, 1894, about one-fourth mile 
NNE. from their former location, to mark the line of be^ water 
across the bar« 
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Beacon 1 post light, Columbia River, Oregon. — Moved, December 1, 

1894, into 14 feet of water aboat five-eighths mile westerly from 
its former position. 

South Pass light-vessel, No. 43, off South Pass, entrance to the Missis- 
sippi River, Louisiana. — Moved, December 3, 1894, into 82 feet of 
water about 1 mile NE. from her former moorings. 

Cubits Gap post light, Mississippi River, Louisiana. — Moved, January 
1, 1895, about one-third mile up the river and exhibited from the 
fog-bell tower at a height of 35 feet. 

Smith Point post light, Columbia River, Oregon, — Moved, January 1, 

1895, to a stake on the railway trestle off the point. 

Micco post light, Indian River, Florida. — Moved, January 31, 1895, to 
a new structure about 1 mile to the southward and eastward of 
Grant Farm. 

St. Lucie post light, Indian River, Florida. — Moved, January 31, 1895, 
to a new structure nearly five-eighths mile W. J N. from its former 
location. 

North Narrows post light, Indian River, Florida. — Moved, January 31, 
1895, about three-eighths mile NNW. of its former location. 

Barlow Point range (front) post light, Columbia River, Washington. — 
Moved, February 8, 1895, to a new structure. 

Fairport Pierhead range (front) light, Lake Erie, Ohio. — Moved, Feb- 
ruary 1, 1895, 122 feet to the southward of its former location. 

Orosse Isle South Channel range lights, Detroit River, Michigan. — On 
March 30, 1895, the front ard rear lights of this range were rees- 
tablished, each in a new structure, and the heights changed, 
respectively, to 30 feet aud 50 feet above the level of the river. 

Lake Huron light-vessel. No. 61, off the entrance to the St. Clair River, 
Michigan. — Moved, on the opening of navigation 1895, to a posi- 
tion 9,125 feet N. 19° 53' E. (N. % E.) from Fort Gratiot light- 
house. 

Orand Haven Pierhead light. Lake Michigan, Michigan. — Moved, May 
4, 1895, 511 feet nearer the outer end of the south pier. 

NEW BUOYS. 

During the fiscal year the following-named special buoys were 
established : 

Trinity Shoal, Oulf coast of Louisiana. — A bell buoy, August 15, 1894. 

Lloyd Point, Shoal, off Lloyd Neck, Long Island Sounds New York. — 
A bell buoy, September 13, 1894. 

Sewell Point, Hampton Roads, Virginia. — A bell buoy, September 19, 
1894. 

Baker Shoal, Delaware River, New Jersey.— A gas-lighted buoy, Sep- 
tember 29, 1894. 

Bishop Rock Shoal, Narragansett Bay, Rhode Island. — A bell buoy, 
October 19, 1894. 
6603 JL H 2 
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Wreck of steamer Alleghany^ Delaware Bay^ New Jersey. — A gas- 
lighted buoy, November 7, 18d4. 

Hetzel Shoaly off Cape Canaveral^ Florida. — A whistling baoy, Jana- 
ary 31, 1895. 

Plum Beaeh Shoaly Narragansett Bay^ Rhode Island.^ A bell buoy, 
March 1, 1895. 

Outer Entrance^ Chesapeake Bay^ Virginia. — A whistling buoy, April 
2, 1895. 

Horn Island Pass, Mississippi Sound^ Mississippi. — A whistling buoy, 
April 18, 1896. 

Green Island Seal Ledges, off West Penobscot Bay^ Maine.— A whistling 
buoy, April 20, 1895. 

Tangier Island Shoal Lump^ Chesapeake Bay, Virginia. — A gas-lighted 
buoy, May 1, 1896. 

Stani/ord Ledge, Portland Harbor, Maine. — A bell buoy, June 24, 
1895. This buoy is operated electrically from Portland break- 
water light-station. 

BUOYS DISCONTINUED. 

During the fiscal year the following-named special buoys were 
discontinued : 

South Pass, off South Pass entrance to the Mississippi River, Louisi- 
ana. — A whistling buoy, November 5, 1894. 

Sewell Point, Hampton Roads, Virginia.— A bell buoy, January, 1895. 

Fox Rock (Orford Reef), off the seacoast of Oregon.— A whistling 
buoy, January 30, 1895. 

Ohio Shoal, off Cape Canaveral, Florida.— A whistling buoy, Janu- 
ary 31, 1895. 

Cape Charles, entrance to Chesapeake Bay, Virginia. — A whistling buoy 
April 2, 1895. ' 

Mid-channel, easterly entrance to Nantucket Sound, Massachusetts.— A 
bell buoy, May, i895. 

TEMPORARY CHANGES IN AIDS TO NAVIGATION. 

During the fiscal year the following temporary changes were made 
in aids to navigation: 

Connors Point range {front) post light, Superior Bay, Minnesota.— Cax- 

ried away by a tug July 3, 1894. Eeestablished July 20, 1894. 
Smith Island, Strait of Juan deFuca, TFa«/tm^^ow.— Lens-lantern light 

shown from July 5 to July 15, 1894, during repairs to regular 

illuminating apparatus. 
Northeast End light-vessel. No. 44, off seacoast of New Jersey.— With- 

drawn from her station for repairs and replaced by whistling 

buoy July 25, 1894. Light- vessel replaced and whistling buoy 

withdrawn August 6, 1895. 
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FenwicJc Island Shoal light-vessel^ No. 52^ off seacoast of Maryland. — 
Withdrawn from her station for repairs and replaced by a whist- 
ling and a bell buoy August 5, 1894. Light- vessel replaced and 
buoys withdrawn August 12, 1894. 

St. Oeorge Reef light-station^ off seacoast of California. — Character- 
istic of fog signal changed, owing to scarcity of water, Sep- 
tember 1, 1894. Working of fog signal still further reduced 
November 10. Characteristic of signal reestablished November 
26, 1894. 

Grosse Isle South Channel^ Detroit River j Michigan. — Rear structure 
blown down and temporary structure erected September 3, 1894. 
Height of both lights reduced on same date. 

Columbia River light-vessel, No. 50, off entrance to Columbia River, 
Oregon. — Withdrawn from her station for repairs and replaced 
by a buoy August 22, 1894. Light-vessel replaced and buoy 
withdrawn September 6, 1894. 

Wreclc of the ^^ George Hurst ^^ light. New TorJc Harbor, New York. — 
Fixed red lantern light established on wreck Sej^tember 12, 1894, 
and discontinued September 14, 1894, the wreck having' been 
removed. 

Beaver Island, light-station, Lake Michigan, Michigan. — Fog signal dis- 
abled September 12 and repaired September 21, 1894. 

St. Marys Falls Canal (south pier) light, St. Marys River, Michigan, — 
Shifted out of position by collision with the schooner H. A. 
Hagood September 23 5 was replaced in position October 13, 1894. 

Bation Island Shoal post light, St. Johns River, Florida. — The struc- 
ture was destroyed and the light extinguished September 26. It 
was rebuilt and the light reestablished December 8, 1894. 

Great Marsh Island Shoal post light, St. Johns River, Florida. — The 
structure was destroyed and the light extinguished September 
26. It was rebuilt and the light reestablished December 8, 1894. 

Morris Island north range [front) light, entrance to Charleston Harbor, 
South Carolina. — The beacon was carried away and the light 
extinguished September 27, and on the next* day the light was 
reestablished. 

Marquette Breakwater light, Lake Superior, Michigan. — Changed to a 
fixed lantern light for a short time in September, 1894, duriug 
the removal of the tower to the outer end of the extended break- 
water. 

Cape Charles light-vessel. No. 49, off the entrance to Chesapeake Bay, 
Virginia. — Broke adrift from her moorings in the gale of Septem- 
ber 28, and replaced on her station October 4, 1894. 

Salisbury Beach range (front) light, entrance to Newburyport Harbor, 
' Massa^ihusetts. — Carried away in the storm October 1, and rees- 
tablished October 7, 1894. 
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Gape San Bias light^ Oulf coast of Florida. — Extm^uished doling the 
gale of October 8 and 9, 1894, owing to the nnd^mining of the 
tower and carrying away of XMurt of the station. 

Cornfield Point light-vessel, No. 51, Long Island Sound, Connecticut. — 
Withdrawn from her station for repairs and replaced by r^ef 
light-vessel No. 20, showing a fixed white reflector light instead 
of an occulting electric light, and sounding a bell struck by hand 
instead of a steam fog signal, November 8, 1894. Belief light- 
vessel No. 20 broke adrift from her moorings November 16, and 
was replaced November 21, 1894. Light- vessel No. 20 withdrawn 
and permanently replaced by light- vessel No. 48, January 15, 1895. 
Steam fog signal disabled and bell struck by hand January 26, 
1895. Steam fog signal repaired and put into operation Fetou- 
ary 17, 1895. 

Point Conception light-station, seacoast of Cdlifomia. — Characteristic 
of fog signal modified owing to scarcity of water November 8, 
1894. Characteristic of signal reestablished December 13, 1894. 

Key West light-station, Florid-a. — Third-order light extinguished and 
lens-lantern light, without red sectors, substituted November 
30, 1894, to remain during the work of increasing height of tower. 
Third-order light with red sectors reestablished and tempcwary 
light extinguished February 5, 1895. 

Bar Point light-vessel, No. 59, mouth of Detroit River, Miehigcm. — 
Withdrawn from her station for the winter December 11, 1894. 
Bepla<5ed April 9, 1895. 

Limekiln Crossing light-vessel (south), No. 64, Detroit River, Michigan. — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Limekiln Crossing light-vessel (north). No. 65, Detroit River Michigan. — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Ballard Reef light-vessel. No. 63, Detroit River, Michigan. — With- 
drawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Lake Huron light-vessel, No. 61, Lake Huron, Michigan. — Withdrawn 
from her station for the winter December 12, 1894. Replaced 
April, 1895. 

Poe Reef light-vessel, No. 62, easterly entrance to the Straits of Macki- 
nac, Michigan. — Withdrawn from her station for the winter 
December 12, 1894. Replaced April 21, 1895. 

Simmons Reef light-vessel, No. 55, Lake Michigan, Michigan. — With- 
drawn from her station for the winter December 10, 1894. 
Replaced April 24, 1895. 

White Shoal light-vessel, No. 56, Lake Michigan, Michigan. — With- 
drawn from her station for the winter December 12, 1894 
Replaced April 20, 1895. 
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Qra/ys Reef light vessel^ No, 57, Lake Michigan, Michigan. — Withdrawn 
from her station for the winter December 12, 1894. Beplaced 
April 20, 1895. 

Eleven-Foot Shoal light-vessel^ No. 60, Oreen Bay, Michigan. — With- 
drawn from her station for the winter December 7, 1894. Replaced 
April 19, 1895. 

Orossepoint light vessel. No. 10, Lake St. Clair, Michigan. — Withdrawn 
from her station for the winter December 26, 1894. Replaced 
April 10, 1895. 

Moosahec Reach light, easterly entrance to the rea^ih, Maine. — Discon- 
tinued for the winter December 28, 1894. Reestablished March 
22, 1895. 

Crescent Lake 'post light, St. Johns River, Florida. — Structure burned 
and light displayed from the remains January 24. Structure 
rebuilt and light displayed as usual February 14, 1895. 

Browns Head light, westerly entrance to Fox Islands ThoroughfarCj 
Maine. — Extinguished February 7, owing to the closing of the 
thoroughfare by ice, and relighted February 21, 1895. 

Lawrence Point Ledge post light, Ea^t River, New Forfc.— Structure 
carried away by ice and light extinguished February 7. Struc- 
ture rebuilt and light reestablished May 3, 1895. 

Wreck of John C. Haynes light, Hampton Roads, Virginia. — Estab- 
lished to mark the wreck February 9; discontinued February 19, 
1895. 

South Brother Island Ledge post light. East River, New York. — Struc- 
ture carried away by ice and light extinguished February 10. 
Structure rebuilt and light reestablished May 3, 1895. 

Bmh Bluff light-vessel, Elizabeth River, Virginia. — Light-house tender 
Holly, used as a light- vessel, having been carried away by ice 
two days in succession, was withdrawn from the station Febru- 
ary 13, and replaced by the schooner Drift February 18, 1895. 
Schooner Drift withdrawn from the station and the Holly replaced 
March 5, 1895. 

Smith Point light-station, mouth of Potomac River, Chesapeake Bay^ 
Virginia. — Carried away by ice; light and fog signal discontinued 
February 14, 1895. 

North River light-station, Albemarle Sound, North Carolina. — Light 
and fog signal discontinued, owing to the close of navigation by 
ice February 14; reestablished February 23, 1895. 

Old Plantation Flats light-station, Chesapeake Bay, Virginia. — Struc- 
ture canted up by ice and light and fog signal discontinued 
February 18; reestablished March 4, 1895. 

Ice House post light, Thames River ^ Connecticut. — Structure carried 
away by ice and light extinguished March 2; rebuilt and rees- 
tablished April 3, 1896. 
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Long Reach (upper) post lights Thames River ^ Connecticut, — Stmctare 
carried away by ice and light extingaished March 2; rebuilt and 
light reestablished April 3, 1895. 

Pride Pier post lights Thames River ^ Connecticut. — Structure carried 
away by ice and light extinguished Marcli 3; rebuilt and light 
reestablished April 3, 1896. 

Burnt House Pier post lights Thames River j Connecticut* — Structure 
carried away by ice and light extinguished March 8; rebuilt and 
light reestabhshed April 3, 1895. 

Execution Rocks light-station^ westerly end of Long Island Sounds New 
York. — Fog signal disabled and discontinued from March 9 to 
March 28, 1895. 

Nine-Mik Point post light j 8t. Johns River y FUyrida. — Structure 
destroyed by fire and light shown from temporary stake March 
25; structure rebuilt and light reestablished as before April 22, 
1895. 

Hell Gate post lights East River^ New York. — Characteristic changed 
to fixed red above fixed white March 30; former characteristic 
restored April 18, 1896. 

Mouse Island {lower) post lights Connecticut River j Connecticut. — Dis- 
continued from April 2 to May 20, 1895, owing to heavy freshets. 

Mouse Island (upper) post lights Connecticut River ^ Connecticut. — Dis- 
continued from April 2 to May 20, 1895, owing to heavy freshets. 

Mobile Bay Dredged Channely Mobile Bay^ Alabama. — A gas-lighted 
buoy was established on either side of the mouth of the dredged 
channel April 4. West side buoy moved about 2 miles to south- 
ward and placed on east side of channel and east side buoy 
moved about 1 mile to southward May 15, 1895. 

Bath Dike post light^ Hudson River^ New York. — Structure carried 
away by a freshet and light extinguished Apiil 9; structure 
rebuilt and light reestablished April 11, 1896. 

Pleasure Island post light, Hudson River ^ New York. — Structure sub- 
merged by a freshet and light extinguished April 9; light rees- 
tablished April 28, 1895. 

Covells Folly post light, Hudson River, New York. — Structure sub- 
merged by a freshet and light extinguished April 9; light rees- 
tablished April 28, 1895. 

Green Flats post light, Hudson River, Netc York. — Structure destroyed 
by freshet and light extinguished April 9; rebuilt and light rees- 
tablished May 1, 1895. 

Colt Pier range (front) post light, Connecticut River ^ Connecticut. — Dis- 
continued from April 10 to May 4, 1895, owing to the heavy 
freshets. 

Colt Pier range (rear) post light, Connecticut River, Connecticut. — Dis- 
continued from April 10 to May 4, 1896, owing to the heavy 
freshets. 
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Sand Spit beacon lights Hudson River j New York. — Structure carried 
away by fresliet and light extinguished April 10; rebuilt and 
light reestablished April 29, 1895. 

Boha Hook post lightj Hudson RiveVy New York. — Structure carried 
away by freshet and light extinguished April 10; rebuilt and 
light reestablished April 27, 1895. 

Nashua post light j St. Johns River ^ Florida. — Structure knocked down 
by a tow and light extinguished April 10; light on temporary 
stake April 11; structure rebuilt and light reestablished as 
before April 21, 1895. 

Uast Haddam Meadows post lights Gonneciicut River, Connecticut. — 
Discontinued from April 15 to April 20, 1895, owing to heavy 
. freshets% 

Mobile Bay Dredged Channel, Mobile Bay, Alabama. — Twenty-six lights 
established April 15 to remain one calendar month. Lights rees- 
tablished May 15, 1895, to remain until permanent system is estab- 
lished. Two additional temporary lights established May 16. 

Dog River Bar beacon light No. 1, Mobile Bay, Alaibama. — Changed 
from fixed red to fixed white April 15, 1895, to remain so during 
the existence of the temporary system of lighting Mobile Bay 
Dredged Channel. 

Choctaw Pass Channel range {rear) beacon No. 3, Mobile Bay, Ala- 
bama. — Discontinued from April 16 to May 4, 1895. 

Press Barn Bar range {front) post light, Connecticut River Connecti- 
cut. — Discontinued from April 17 to May 20, 1895, on account of 
the heavy freshets. 

Oedney and Bay side Range Cut Channels, entrance to New York Lower 
Bay, New York and New Jersey. — An experimental system of ten 
electrically lighted spar buoys was established and operated 
during daylight from May 2 to July 1, 1896. At night the buoys 
were lighted with oil lanterns. 

Delaware Breakwater {ea^t end) light-station, entrance to Delaware Bay, 
Delaware. — ^The fog signal at this station was disabled from 
May 5 to May 9, 1895. 

South Pass light-vessel, No. 43, off South Pass entrance to the Missis- 
sippi River, Louisiana. — Withdrawn from her station for the 
summer months May 18, 1895. 

Wreck of the Kate Kelly light, Lake Michigan, Michigan. — ^A white lan- 
tern light established June 15, 1895. (Discontinued October 11, 
1895.) 

Martins Industry light-vessel, No. 1, off Port Royal entrance, South 
Carolina. — Withdrawn from her station for repairs and replaced 
by relief light- vessel !N"o. 29, sounding a bell struck by hand 
instead of a steam fog signal, June 20, 1895. (Eelief light- vessel 
No. 29 withdrawn and light-vessel No. 1 replaced August 20, 
1895.) 



24 REPORT OF THE LIGHT-HOUSE BOARD. 1885. 

Beacon light, No. 9, North River, North Carolina. — Structure knocked 
down by a passing vessel and light extinguished June 21, 1895. 
(Rebuilt and light reestablished September 27, 1895.) 

Marhlehead light-station, entrance to Marhlehead Harbor, Massachu- 
setts. — Light moved to a temporary tower June 22, 1895, to make 
place for the erection of a new tower. 

Sandy Hook light-vessel, No. 51, off the entrance to New York Lower 
Bay, New York. — Withdrawn from her station for repairs and 
replaced by relief light-vessel No. 16, showing a fixed white 
reflector light instead of an occulting electric light, June 24, 
1895. (Eelief light-vessel withdrawn and light-vessel No, 51 
replaced July 3, 1895.) 

Brant Point light, entrance to Nantucket Harbor, Massachusetts. — 
Changed from a fourth-order to a lens-lantern light on the nights 
of June 24 and 25, 1895. 



1895. 
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JfprtpnatitmM made at the third 8es9ion of the Fifty-third Cangreee for light-hauee 

purposes. 

Supplies of light-honses $385,000 

Sixain of light-hooBes :.. 490,000 

Salaries of light-keepers... 690,000 

Expenses of light- vessels 285,000 

Expenses of bnoyage 415,000 

Expenses of fog signals 70,000 

Inspecting lights 3,000 

Lighting rivers 300,000 

Survey of light-house sites 1,000 

8FRCIAL WORKS. 

Boston light-vessel, additional 35,000 

Butler Flat, Massachnsetts 45,000 

Cheqnamegon Point light and fog-signal station, Wisconsin 10, 000 

Detroit River lights, Michigan, north and south ends of Grassy Island 6, 700 

Devils Island light and fog-signal stati on, Wisconsin 22, 000 

Eagle Harbor fog signal, Michigan 5,000 

Grand Marais light-station, Michigan (making available) 4, 000 

Grand Marais Harbor of Refuge, light and bell, Michigan 15, 000 

Grays Harbor light and fog-signal station, Washington 39, 500 

Kennebec River lights, Maine 17,000 

Lower Cedar Point light-s ation, Potomac River, Maryland (with power to 

contract up to $75,000) 25,000 

Manitowoc fog signal, Wisconsin 6,500 

Maumee range light-station 20, 000 

Mendota light-station, Michigan 7, 500 

Mobile Ship Channel lights, Alabama 30,000 

North Head light-station, Washington 25, 000 

North Manitou light and fog signal, Michigan 20,000 

Oil houses for light-stations 5, 000 

Plum Beach light and fog-signal station, Rhode Island (with power to con- 
tract up to $60,000) 20,000 

Portage Lake Ship Canal Pierhead fog signal, Michigan 5, 500 

Porte des Morts range lights and fog-signal station, Michigan 21, 000 

Sheboygan fog signal, Wisconsin 5,500 

Smith Point light-house, Chesapeake Bay, Maryland (with power to con- 
tract up to $80,000) 25,000 

South Fox Island fog signal, Michigan 5,500 

Southwest Ledge fog signal, Connecticut 8,000 

Spectacle Island range lights, Massachusetts 9, 350 

Spring Point Ledge light and fog signal, Maine (with power to contract up 

to $45,000) 20,000 

Squaw Point light, Michigan 6,000 

Staten Island light-house depot seawall 25,000 

Sturgeon Bay Canal light-station, Wisconsin 20,000 

Tibbetts Point fog signal, New York 4,300 

Umatilla Reef light-vessel, Washington (with power to contract up to 

$80,000) 40,000 

NEW WORKS AUTHORIZED. 

Congress authorized, by act approved on February 15, 1893, the estab- 
lishment of a number of light- stations at an aggregated cost of nearly 
_iialf a million doUars, but made no appropriation at that time for their 



1S%. REPORT OF THE LIGHT-HOUSE BOARD* 27 

construction. Since then, from time to time, appropriation has been 
made for the erection of many of them. The following is a list of the 
light-stations remaining for which no appropriation has yet been made, 
with the maximum amount which each may cost: 

GaUoo Island fog signal, New York $5,700 

Carlton Island light-house. New York 8,600 

Bay State Shoal lights, New York 800 

Erie Harbor (Presqu'ile) fog signal, Pennsylvania 4, 300 

Fairport Harbor fog signal, Ohio " 4,300 

Lorain Harbor (Black River) fog signal, Ohio 4,300 

Port Clinton light, Ohio, reestablishing 1,500 

Poe Beef light- vessel, Straits of Mackinac, Michigan 25, 000 

Big Sable Point fog signal, Michigan 5, 500 

Sand Hills light-house, Michigan 20,000 

Bayfield light and fog signal, Wisconsin 5, 000 

Pats (or Hat) Point light and fog signal, Minnesota 15, 000 

Ludington light and fog-signal station, Michigan, keeper's dwelling 4, 500 

St. Joseph fog signal, Michigan 5,000 

St. Martin Island light, Michigan 15,000 

Little Gull Island light and fog signal, Michigan 20, 000 

Peshtigo Shoal, Green Bay, Wisconsin 10, 000 

Wilson Harbor light, New York 2,500 

Big Oyster Bed Shoal light and fog signal. New Jersey 25, 000 

Deer Point light, Florida 1,000 

New York Slough light and fog signal, California 10, 000 

Mermenteau River light, Louisiana 7, 000 

Willamette River, Oregon, 25 beacon lights and buoys between Salem and 

Portland 5,000 

A detailed statement of the work done in each of the sixteen light- 
house districts is made in the body of the report, under specified head- 
ings, from which it wiU be evident that the Board has brought the 
numerous and varied aids to navigation under its charge up to the 
proper standard, and that it has done all that was possible, with the 
ftinds provided, to meet the requirements of commerce and navigation, 

SUPPLIES OF LIGHTHOUSES. 

The appropriation for 1895 was $385,000. While the appropriation 
was the same as that of the previous year, the number of light-stations 
was increased, and it is reasonable to expect that appropriations will 
be made during the present session of Congress for still other light- 
stations. 

The Board has found it impossible, with funds provided, to keep up 
its reserve stock of supplies with which to meet emergencies. This 
stock has been heavily drawn upon. The meagerness of preceding 
appropriations has made it necessary for the Board to cut down the 
quantity of supplies famished yearly to the light-houses to such an 
extent that it can go no further without danger to the lights. In spite 
of the severe economy used, there is danger that the present lights 
and those which are being built can not be properly kept up without an 
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increase of appropriation. The passage of the eight-hour law has 
increased the price of the manufactured material used to supply light- 
houses. The Board therefore estimates that $410,000 will be needed 
for providing supplies for light-houses during the coming fiscal year. 

REPAIRS AND INCIDENTAL EXPENSES OF LIGHT-STATIONS. 

The estimate submitted under this head is $600,000. The appropria- 
tion foj the current year is $490,000. From this appropriation must 
be paid the cost of repairs and maintenance of all light-stations, num- 
bering now some 1,014, many of which are very old, and therefore costly 
to maintain, as well as the cost of beacon lights to mark the ends of 
pierheads and at other localities on inland waterways and harbors. 
The law requires the Light-House Board to erect such beacon lights, 
but special estimates for this purpose can not be submitted in advance, 
since their erection usually depends upon the completion of piers and 
breakwaters, or the completion or progress of other works of improve- 
ment made by the Government to inland waterways. The cost of spare 
illuminating apparatus, which must be kept on hand to replace that 
which may be damaged or destroyed in service, is also paid from the 
appropriation for repairs and incidental expenses. Several estimates 
for special appropriations to make extensive renewals of buildings at 
light-stations have been omitted this year, since they can be done from 
the appropriation for general repairs if this is made sufl&cient. The 
amount asked is urgently needed for the efdcient and economical main- 
tenance of the service. 

SALARIES OP LIGHT-HOUSE KEEPERS. 

Last year Congress appropriated $690,000 to pay the salaries of not 
exceeding 1,250 keepers. But 1,203 keepers were employed. In quite 
a number of instances the Board found itself unable to provide keepers 
for needed beacon lights which it had funds to build, and hence these 
lights were not established. 

The statement made in the Board's last three annual reports in refer- 
ence to this subject is repeated. 

It has become necessary^ in view of the great pressure on this appropriation, to 
temporarily omit filling certain vacancies as they occurred, where there was more 
than one keeper at a station. This has necessarily resulted in inferior service on the 
part of the overworked keepers remaining at those stations. Two men can not do 
the work of three properly for any extended term. 

The duties of light-keepers have been greatly increased by the addition of steam 
fog-signal apparatus, requiring, in many cases, the attention of steam engineers. 
It has been found that it is impossible to obtain the services of men for many of 
these positions, for the pay offered, who hold certificates that they have passed 
examinations as steam engineers. Hence the Board has been unable to get the best 
results from its steam fog signals. The steam is not raised as soon as it might be so 
as to get the fog signal to sounding as soon as it should. The machinery gets out of 
order sooner than it would if in the charge of a skilled engineer. It remains out of 
use until a machinist is sent &om a distant town at large expense in wages and 
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transportation to fix it, and the life of the machine is much shorter than it wonld 
be if in the charge of a certificated engineer. It is poor economy to stint the pay of 
engineers to such point that the services of only the poorest can be commanded, as 
it costs so much to remedy the mistakes they unavoidably make. 

It has been found in practice that it is difficult to retain in the service men of 
sufficient experience and ability to operate and take the proper care of the delicate, 
complicated, and expensive illuminating apparatus placed in their charge. Hence 
it costs more than it formerly did, and more than it ought, to keep this apparatus in 
running order. The Board therefore suggests that it wonld be better, from an 
economical point of view, to raise the average salary of the light-keeper to the 
amount fixed by law rather than to maintain it at its present rate, and especially to 
decrease it still more. 

The Board anxiously feels the difficulty with which it retains its trained and 
experienced light-keepers. The pay they receive is insufficient to induce them to 
remain in the service. During the four years between March 4, 188$, and March 4, 
1889, 769 persons entered the service by original appointment. During the four 
years which elapsed between March 4, 1889, and March 4, 1893, 672 persons received 
original appointments into the Light-House Service. Each of these appointments 
was made to fill a vacancy made by cause. These causes were death, resignation, 
or removal. Each removal was made for specified written and recorded cause, and 
never for political reasons. The removals number, say, one in seven of all the vacan- 
cies. The vacancies caused by death are inconsiderable in number. The vacancies 
caused by resignation are, say, between five and six out of every seven. 

Some of the light-stations are undermanned. At others, the more 
isolated, it is difficult to retain good men at the rates paid. The appro- 
priations made do not permit the Board to pay the average rates 
allowed by law. But even on the present basis it is estimated that 
$700,000 will be needed for salaries of light-keepers during the next 
fiscal year. 

EXPENSES OF LIGHT-VESSELS. 

Congress appropriated $285,000 to defray the expenses of light- 
vessels during this fiscal year. The appropriation has been expended 
and many needed repairs go over to next year. The cost of the main- 
tenance of the light- vessel which was established off Boston Bay, Mas- 
sachusetts, in October, 1894, is to be defrayed by the appropriation for 
the coming year. The wear and tear on the older light- vessels was 
greater than usual, owing to their increased age. The Board estimates, 
therefore, that the expenses of light- vessels for the ensuing fiscal year 
will be $350,000, and it is recommended that an appropriation of that 
amount be made therefor. Within the past two years the number of 
light-ships established has been increased by 33 per cent, but there has 
been no corresi)onding increase in appropriations necessary to meet 
the increased cost of maintenance. 

EXPENSES OF BUOYAGE. 

Congress at its last session appropriated $415,000 for the expenses of 
buoyage during the current fiscal year. There are now some 4,725 
buoys of all kinds in position. The buoys which were carried away or 
sunk at their moorings during the past year were replaced from the stock 
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held in resenre, and that reserve stock has not been replaced for lack 
of funds. The Board, therefore, will need a larger appropriation than 
nsnal, not only to meet the immediate wants of commerce, but to bring 
up its stock of reserve buoys to its normal condition. The Board was 
unable to place buoys ar certain places for which request was made, 
not because it was unnecessary to do so, but because the appropriation 
therefor was insufficient. Funds are needed to maintain buoys after 
they are established. It is estimated that it will require $500,000 to 
defray the exx)en8es of buoyage during the coming year, and it is rec- 
ommended that an appropriation of this amount be made therefor. 

EXPENSES OF FOG SIGNALS. 

The annual appropriation for this imxK)rtant part of the service has 
been $70,000 for a number of years, notwithstanding that the number 
of fog signals has been constantly increasing by special appropriations 
made by Congress for new light and fog-signal stations, and by the 
establishment of fog signals at existing light-stations under the author- 
ity of law to meet the growing demands of commerce. The conditions 
are now such that it is impossible to maintain the service in a proper 
condition and to replace obsolete apparatus and make other urgently 
needed improvements at existing stations without increased appropria- 
tions for this purpose. 

In the earlier development of sound signals for maritime purposes 
the United States led the world, and the majority of appliances now in 
general use for this purpose originated in this country and were first 
used by the Light-House Board. Important improvements have since 
been made, however, and many of them by officers in the Light-House 
Service of this country, which the Board has been unable to apply for 
lack of funds. Some of the improvements which are urgently needed 
and which could now be made are (1) more efficient quick-steaming 
boilers for stations using steam signals, to facilitate starting the signal 
when needed and to afford greater economy in operation; (2) com- 
pressed-air apparatus operated by oil engines for stations where the 
water supply is deficient; (3) improved striking apparatus to render 
fog bells more effective. 

It is therefore again recommended that the appropriation for fog 
signals be made $125,000. 

LIGHTING OF RIVERS. 

The appropriation of $300,000 made at the last session of Congress 
was barely sufficient to maintain the post lights which had already been 
established. . And it was insufficient to enable the Board to establish 
and maintain other lights which it is evident are much needed. It is 
estimated that $350,000 will be required to defray the expenses of light- 
ing rivers during the next fiscal year, and it is recommended that an 
appropriation of this amount be made therefor. 
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NEW LIGHT-STATIONS AND DEPOTS. 

The estimates for special appropriations for new light-stations and 
depots have been revised with particular care to bring them up to date 
and to make them contbrm to the actual needs of navigation in the 
various districts throughout the coast and inland waters. Several 
estimates formerly submitted for special appropriations to rebuild or 
renew existing structures have been omitted, as such work can be done 
more advantageously under the general appropriation for repairs, pro- 
vided the latter be made sufficient, and the special estimates are thereby 
reduced to a minimum. 

NEW LIGHT- VESSELS. 

The Board has recommended in the proper places in the body of this 
report that appropriations be made for building six new light- vessels. 
Each is much needed, but attention is especially invited to the urgent 
necessity for a relief light- vessel in the Fourth light-house district, 

NEW TENDERS. 

Eecommendation is repeated in certain of the following pages that 
appropriations be made for the construction of three steamers to be 
used as light-house tenders in the Second, Third, and Seventh light- 
house districts to replace old steamers now so nearly worn out that 
they can only last, if used with care, until new vessels can be built to 
take their places. 

OIL HOUSES. 

The Board again recommends that appropriation be made for the 
erection of small, inexpensive structures near to, but separate from,, 
light-houses, in which to keep a year's supply of mineral oil, the illu- 
minant now used by the Light- House Establishment. Last year the 
Board estimated that $15,000 could be expended with great advantage 
during the year among the larger, more isolated, and more important 
light-stations. An appropriation of $5,000 was made for that purpose, 
which will be expended during the current year. 

It is estimated that $10,000 will be needed and can be profitably 
expended in building oil houses during the coming fiscal year, and the 
appropriation of that amount is therefore recommended. 

The recommendation made in the annual report for each of the last 
nine years was accompanied by the following explanation : 

The substitution of mineral oil for lard oil in the light-house service, which has 
been in progress several years, is now finished. As the quantity of the oil now 
used in larger, and as its bulk is greater than was that of the oil formerly used, and 
as the mineral oil is much more likely to occasion fire, and indeed to take fire, than 
was the lard oil, the Board has come to the conclusion, in the interest of safety, to 
advise that the proper steps be taken to have a house erected at each of the larger 
fitations; from a plan specially devised after a careful study, for the purpose. 
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TELEPHONIC COMMUNICATION BETWEEN LIGHT-SHIPS AND SHORE. 

The progress made in the Board's experiments looking to the use of 
sea telephones as a means of communication between its light-vessels 
and the shore is fiiUy set out in the following report to the Board by- 
its late superintending electric engineer, Prof. Lucien 1. Blake, who 
obtained leave of absence from the State University of Kansas to do 
this work for the Light-House Establishment: 

Physical Laboratory, University of Kansas, 

September, 1895, 

Sirs : I have the honor to suhmit herewith my report upon the experiments in tele- 
phonic communication between Sandy Hook and the Scotland light-ship. These 
were carried on under the authority of the Board, and the purpose was to test prac- 
tically a method proposed by the writer. Experiments were begun in August, 1894, 
and continued until July 1, 1895. During this period the work was frequently inter- 
rupted and prolonged by delays in constructing apparatus and in obtaining material. 
Nearly three months were unnecessarily consumed by the manufacturers in making 
the special cable for the grid ; the difficulty of getting to and from the Hook and the 
light-ship in the winter season retarded progress, and the cold weather and rough 
water around the light-ship made experimenting from small boats difficult and slow. 
Work, however, was carried on as continuously as possible in the laboratory of the 
Liffht-House Establishment at TompkinsviUe, on Staten Island Bay, on Sandy Hook, 
and around the light-ship. Nearly every point, in carrying out the methods described, 
had to be independently experimented upon. Nearly all apparatus had to be spe- 
cially devised and constructed. It was anticipated that the electrical energy obtain- 
able on shipboard would necessarily be an extremely small fraction of that deUvered 
by the transmitter, and consequently every detail became important. 

Account is here given of a second method also, upon which experiments in the pre- 
ceding year had been made. Each method has its advantages and its warranty of 
success. 

The difficulty of communicating electrically with light-vessels by direct metallic 
connection lies wholly in bringing the end of a submarine cable on board and main- 
taining it there under the various changes of the ship's position and against its 
motions. The fouling of the cable with the anchor chain has proven so far the chief 
insurmountable difficulty. Various devices to maintain cable connection with the 
ship have been made by the light-house authorities of several nations, and interesting 
accounts are recorded, particularly in the several reports of the British Eoyal Com- 
mission on Electrical Communication with Light-Houses. It may be stated that no 
method has yet been reported as successful. 

In 1889 it occurred to my assistant and myself to make use of the ship's anchor 
chain as a part of the cable circuit, and experiments to this end were inaugurated 
in the summer of 1893 at the Buoy Depot at Woods Hole, Mass. Relief light- vessel 
No. 39 was anchored about a mile offshore in Vineyard Sound, and a temporary cable 
of No. 14 copper wire, okonite insulation, laid out to it. The core of this cable was 
connected with the stem of the mushroom anchor. The ship rode with 30 fathoms 
of 2-inch wrought-iron chain. Although the chain was new and was painted with 
asphaltum, still the friction between the links kept their contact surfaces bright, 
and sufficient electrical connection was established and maintained to deliver to suit- 
able receiving telephones upon the ship a current ample for excellent talking. The 
so-called "solid-back'' transmitter of the Bell Telephone Company was employed. 
The method was inspected by Capt. Frederick A. Mahan, U. S. A., engineer secretary 
of the Board; Commander George F. F. Wilde, U. S. N., then inspector second dis- 
trict; Mr. Arnold B. Johnson, chief clerk of the Board, and by Others^ The sea- 
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weed moving on the bottom in the rapid tidal currents of Vineyard Sound repeatedly 
broke the slender cable employed, necessitating frequent underrunning and relay- 
ing, and no attempt was made to continue the communication after the inspection. 

The following winter the Popes Island Manufacturing Corporation, of New Bed- 
ford, Mass., made for the writer a 5-fathom chain of one-half inch Howard metal, 
which is noncorrodible in sea water and whose electrical conductivity is about that 
of brass. Thio experimental chain, when submerged, conducted, so far as practical 
results are concerned, apparently as well as a continuous insulated cable. Unfortu- 
nately, to the present time no successful method is known of welding this metal into 
links sufiBciently heavy for anchor purposes. Its tensile strength, as shown from 
tests at Watertown arsenal, is reported to be about 90,000 pounds to the square inch, 
and this property, coupled with its uoncorrodibility, would make it of special value 
for light- vessel anchor chains, independently of its service in electrical communica- 
tion. From the experiments of 1893 there is encouragement to believe that through 
the ship's anchor chain, and quite surely so if it be of noncorrosive metal, such as 
the Howard, telephone connection can be established by the above method, and such 
method would be the simplest possible for light-ships. 

In the following summer (1894) experiments were made upon another method of 
telephoning to light-ships, and in the course of these, incidentally, an observation 
was made upon the above-described chain method. A submarine cable 5 miles long, 
which was in use for experiment, became fouled with the Scotland light-ship anchor 
chains. Its copper core came into metallic contact with the chain about 60 fathoms 
■ from the ship. A receiving telephone, which was connected with the hawse pipe of 
the ship and thereby directly with the anchor chain, became so loud as to be heard 
everywhere in the ship's cabin and indicated direct metallic connection through to 
the shore. To determine if this was the case, an insulated wire was then connected 
directly with the core of the cable and brought on board, and matters so arranged 
that the telephone could be alternately cut into the cable circuit either through the 
insulated wire or through the hawse pipe connection and anchor chain. No decisive 
difference in the loudness of the telephone could be detected. It seemed right to 
conclude, therefore, that the current passed through a portion of the anchor chain. 
Other experiments under way have precluded, to this time, further tests upon this 
chain method. Sufficient has been done, however, to encourage the belief that the 
anchor chain may be successfully used to complete electrically the cable circuit. 

The second method, which has been alluded to as being experimented upon in 1894, 
will be designated the diffusion method. It, like the chain method, was devised by 
us to avoid bringing the end of a submarine cable from the sea bottom up on board 
ship. The anchor chain was not made part of the telephone circuit in this method, 
but the entire region of water in which the ship could swing was electrified in such 
a way by the telephone current as to present differences of potential at different 
points in its area sufficient for telephonic purposes. By order of your Board the 
experimental plant which was to test the method was located off Sandy Hook, N. J., 
a place convenient to the shops of the Department at Tompkinsville, and in ordinary 
weather easily accessible to the light-house tenders. The Scotland light-vessel was 
selected with which to establish communication. This was 4^ miles offshore, in 10^ 
fathoms mean low water. It was not the intention to establish permanent communi- 
cation with this vessel, as communication at this point would not be of particular 
service to the Department. 

The method in general was carried out in the following manner : An iron-armored 
submarine cable was laid from Sandy Hook, at the power station of the Gedney 
Channel Electric Buoy System, out to the Scotland light-ship, 5 statute miles, of which 
one-half mile was underground across the Hook. This cable terminated in a junc- 
tion box on the sea bottom, about 900 feet from the mushroom mooring anchor of 
the light-ship. The location of the light-ship and the course of the cable are shown 
in the accompanying map, PI. I. The cable was a portion of that used at the World's 
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Third District. 

BUGYAaS. 

The weather during the winter was very cold, and heavy moving ice, 
frota February onward, was continuous in all the navigable channels 
of the district. In New York Bay and Harbor the movement was so 
constant that the electric-lighted buoys of the Gedney Channel, includ- 
ing the buoy at Southwest Spit, were all extinguished from February 
6 to March 9, a period of 32 days, with the exception of a few days at 
the end of February, when there was an intermittent display by one or 
more of the electric lamps. At other times, owing to collisions of ves- 
sels or defects in the cables, the different lamps were extinguished for 
short x^eriods, but they were never all out at once. The average extin- 
guishment of each lamp during the year was 51 nights. The Southwest 
Spit buoy was not relighted until March 25. 

The history of the electric-buoy station in the past year is briefly as 
follows : 

Cables. — The triple-conductor cables were broken twice, once i 
August and again in September, and the single-conductor cables five 
times. The repair of the latter required the expenditure of 600 feet of 
new cable. The heaviest work of renovation was done by the light- 
house tenders, while all the minor repairs, including those of pumps, 
engines, and dynamos, were done by the keepers of the station. On 
March 5, 1894, the cable of the Southwest Spit electric buoy was fouled 
and broken by an unknown vessel. 

Plant — The new plant furnished consists of two alternating-current 
dynamos, a switch board, two station transformers, and a Fitzgibbon 
boiler, which replace the two old upright boilers. The armor of the 
single-conductor cable is eaten away in parts by corrosion, and is badly 
worn by long use. The dynamos and engines were run on alternate 
nights for about ten months, and one set of buoys served throughout the 
year, with the exception of the buoy at Southwest Spit, which was 
destroyed by collision. The consumption of coal was 340 tons, or 12 
tons less than that of the preceding year. 

The dwellings of the keepers were repaired, and the station is now 
in good order. The shore end of the telephone cable to the Scotland 
light-ship terminates at this station, and the instruments are in charge 
of the light-keeper. 

On May 2, 1895, the work of installing the cables, buoys, trans- 
formers, and other appliances of the new or alternating-current system 
was begun, and May 14 it was completed and put into experimental 
operation for 30 days, according to the terms of the contract with 
the General Electric Company of New York, by whom the new plant 
was furnished. 

The new system embraces eleven buoys, or four more than the old 
one. The experimental operation was successful. Oil lanterns marked 
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However^ with this small amount of energy available at the transformer (less 
than one seven-hundredth of a horsepower) there was found with the light-house 
tender Gardeniay which was suitably equipped with transmitting and receiving 
circuits, over 16 acres of water around the light-ship throughout which tele- 
phonic conversation could be carried on with Sandy Hook station and while under 
full steam. As the Gardenia has a wooden hull without sheathing, two plates of 
sheathing metal 7 by 3 feet were attached to bow and stern and wires run from them 
to the pilot house, as shown in the cut annexed, Pis. IV and V. The plates were 
about 113 feet apart, and sufficient potential difference existed over the 16 acres to 
operate well. Indeed, we were able from the Gardenia to talk with the light-ship 
or with the Sandy Hook station or to hear the conversation between the Hook and 
the light-ship while we were steaming about. The circuit upon the light-ship was 
made as follows : The two hawse pipes were connected together in the hold by a cop- 
per bar 2^ by i inches cross section, and extra plates put between the metallic 
sheathing of the ship and the hawse pipes outside to assure good connection through 
to the water. The circuit was then continued frdm the copper bar to the after cabin 
through a stranded insulated cable equivalent to No. 3/0 wire. Here it was connected 
with a telephone cupboard, which was bolted to the bulkhead in the cabin, and con- 
venient supports against the rolling of the ship provided for the person using it. A 
similar cupboard was used at the shore end. 

When the telephone was not in use the calling device was alone in circuit. The 
opening of the cupboard door cut out this device automatically and cut in the 
receiver. The receivers were of the watch form, made by the National Telephone 
Company of Boston, but were rewound by us to the best resistance, which was 
determined by an extended series of experiments both for the ship and the shore 
instruments. The ship's receivers were arranged iu the form as shown in PI. VII, 
which left the hands free for support against the ship's motions. A favorite shore 
form is also shown, PI. VII, which combined transmitter and one receiver on one sup- 
port. The transmitters were cut in only in sending. Both transmitters and receivers 
were used with induction coils. Much experimenting, both in the laboratory and 
on each end of the line, was done to determine not only the advantages of induction 
coils, but also the proper design and construction of the coils. A detailed account of 
the methods and apparatus used would be too extended for this report. Suffice it to 
say, open-circuit coils were selected ; step up at the shore end, 900 turns No. 16 wire 
in the secondary; on the ship, step down, 40 turns No. 7 on the secondary. 

From the cupboard in the cabin the stranded cable was continued to the after 
deck, thence along the underside of the main boom through a block at its end, and 
there dropped down to a submerged ground. This ground was devised to meet both 
the electrical and nautical requirements. Four 30-foot lengths of 3-inch manila rope 
were taken, and a strip 2 inches wide of sheathing metal wound spirally around each, 
with a quarter inch space between each turn. At each foot the metal was riveted 
through the rope. The four ropes were then connected in parallel at one end. Each 
rope became then a flexible conductor trailing from the boom end. The pulley block 
allowed them to be raised or lowered, as need be, and the slack was neatly coiled out 
of the way iu cleats on the side of the after hatch. This tail piece has been in use 
now ten months, in all sorts of weather, never fouling, handled by the sailors, and 
coiled on the deck like any ordinary rope when not in use. This tail piece would 
generally tend the tide quite freely. The extreme distance between bow sheathing 
and the tail rope was about 120 feet. Experiment, however, showed that sufficient 
difference of electrical potential existed also between the bow and rudder sheathing, 
and even between the bow and stern sheathing, to operate the receiver, although of 
course not as well as between bow and tail ropes. 

The laying of the grid in the winter season was a difficult task, but was success- 
fully accomplished by the skill and excellent judgment of Capt. C. A. Ruland, of the 
steamer Gardenia, and now of the John Badgers, Experimenting was begun in August, 
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1894, and by delays for materials, etc., and interraptions from the inclement weather, 
prolonged into the winter of 1895. The final connection between grid and cable was 
made February 23, 1895, and at 7 o'clock on that Saturday evening telephonic mes- 
sages were sent, the first, so far as known to the writer, ever transmitted between 
ship and shore without metallic connection. To the present writing (September, 
1895) the system has been in operation in different conditions of weather. The offi- 
cers of the light-ship and the electric light-station men on the Hook have been the 
chief users. The system has been visited and used by the naval secretary of the 
Board, Commander George F. F. Wilde, U. S. N., Mr. Arnold B. Johnson, chief clerk 
of the Board, and by very many others. Pending the completion of the calling 
devices, the telephone was made practically useful daily by some one both on ship 
and shore reporting at the instrument for hve minutes at each hour from 9 a. m. to 
5 p. m. each day. The particular advantages and uses made of the telephone up to 
this time are outside the scope of this report. It might be incidentally mentioned 
that during the recent international yacht races reporters of both the United and 
Associated Press were placed upoYi the Scotland light-ship, and themselves tele- 
phoned the progress of the races to the New York papers. 

After the completion of the talking portion of the system the writer was ordered 
to return to his regular professional duties at the University of Kansas. There- 
after the experiments upon the calling- up devices were conducted under the direct 
charge of my assistant, Eugene W. Caldwell. It is proper for mo here to state that 
the success of this complete experimental system is largely due to the signal ability 
and ingenuity of Mr. Caldwell, graduate electrical engineering department. Univer- 
sity of Kansas. I include at this place his special report on 

CALLING DEVICES. 

''These experiments to develop a proper calling system for the telephone circuit 
between Scotland light-ship and Sandy Hook were begun about March 23 and con- 
tinued until August 1, 1895. The work progressed necessarily slowly and was often 
delayed by bad weather and by the difficulty of getting to and from Sandy Hook 
and the light-ship. 

''It was not attempted to install a permanent equipment after the desired result 
had been accomplished with experimental apparatus. 

"At the beginning of these experiments the problem presented very serious diffi- 
culties. It was known that the energy of the telephonic current received at the ship 
was very much less than was delivered into the line at the shore, and the efficiency 
of operation from ship to shore was known to be equally low. Measurements have 
been referred to that show that the strongest transmitter currents represent only 1.5 
to 2 watts. 

" Many experimenters have shown that the magneto-telephone receiver will 'talk' 
well with currents which represent 0.001 watt or less. On this basis it was reasoned 
that the efficiency of the Scotland system is five hundredths of 1 per cent or less. 
This value for maximum efficiency was assumed in the first experiments for calling 

"Very recent measurements by the writer show that the maximum efficiency of the 
Scotland system does not exceed 0.00004 of 1 per cent. These measurements were 
made possible by the use of a very sensitive electro-dynamometer, which was kindly 
loaned the writ-er by Mr. Hamilton, chief electrician of the Western Electric Com- 
pany, New York. Repeated tests were made which make it certain that this result 
for maximum efficiency is approximately correct. This means that the 0.0000004 part 
of the energy of our telephone transmitter is sufficient to operate a receiver, and that 
we can not expect to recover at one end of our line much more than that fraction of 
the total energy applied at the other end. 

"With a system of such a low efficiency it is, of course, impossible to operate 
directly a bell or alarm of any kind with the received ' calling current' produced by a 
moderate amount of power. It was obvious from the start, therefore, that the bell 
or alarm must be operated by a local battery, the circuit of the local battery and 
bell being closed by a very sensitive relay actuated by the received calling current. 
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''It was certain also that with the most efficient relay we conld hope to obtain it 
would he necessary to employ a calling current of considerable power. 

''The fact that a submerged transformer was included between the main cable of 
the system and the grid made it necessary to use alternate currents, and the safe 
capacity of this transformer being only about 75 to 100 watts at 125 cycles per second 
limited the 'shore to ship' calling current to that amount, unless a larger trans- 
former was substituted. For many reasons such a change was not then advisable. 
The fact that the main cable had only one conductor made it necessary to use the 
same submerged transformer for both talking and calling. 

"It is well known that transformers are generally most efficient at full load and 
very inefficient when the load is small. Hence a large transformer adapted for 
strong calling currents would probably be very inefficient for the weaker talking 
currents, and might seriously impair the talking efficiency of the system. 

"These difficulties were anticipated to some extent in the ftrst transformer, which 
was especially designed to work efficiently at small loads and was made as large as 
then seemed consistent with good results in the telephone. 

"Now, when it is considered that the safe 'shore to ship' calling current was lim- 
ited by the submerged transformer to about 100 watts ; that sufficient funds were not 
available to equip the ship for 'ship to shore' work, and thus avoid the transformer 
difficulties; that the efficiency of the system was as low as 0.00004 per cent; that 
the relay which was to close the bell circuit must be operated by an almost infiiii- 
tesimal current, and finally that this delicate relay must not be affected by the vio- 
lent motion of the light-ship, it will be seen that there was a rare combination of 
serious obstacles to be overcome in perfecting the calling system. 

'* Two general methods for solving this problem suggested themselves. In the 
first method, which for convenience may be called the synchronous method, a send- 
ing device would be provided capable of producing in the line alternating currents 
of a constant frequency such as would be produced by an induction coil whose 
primary circuit is opened and closed by the vibrations of a tuning fork. The receiv- 
ing apparatus or relay for this system would be vibratory in character and tuned 
to a frequency of vibration to correspond with the period of tii« calling current. 
In addition to this mechanical adjustment, the electrical circuits might be adapted 
by the use of condensers and inductances to respond more readily to alternate cur- 
rents of the same period. 

" The action of such a system would be cumulative, i. e., each successive impulse 
of current would arrive just in time to increase the vibration in the relay until suf- 
ficient amplitude would be obtained to operate a circuit-closing device. 

"There is no doubt that this principle furnishes the best possible method of pro- 
ducing a mechanical action with a very weak alternating current and that a simple 
and reliable relay of this kind could be made. The greatest objection to this sys- 
tem is on account of the great difficulty of producing powerful alternating currents 
of a perfectly constant period. Tuning forks with 'make and break' attachments 
are unsatisfactory for many reasons, but chiefly on account of the burning of con- 
tacts when strong currents are used. To drive a dyanimo at a speed sufficiently 
constant for this system would be impracticable. A Tesla ' oscillator ' might ])rove 
satisfactory. 

'* It was thought best therefore to begin work with what we called the nonsyn- 
chrouous method. This method consists briefly in using a powerful ' sending ' onrreii t 
of any convenient frequency and a relay whose operation is independent of the iVo- 
quency of the calling current. This method permitted the use of any of the old and 
tried methods of producing alternating currents for calling, and the only serious 
difficulty was to make a successful relay. 

"With a view to carrying out this method experiments were begun at once to per- 
fect a suitable relay, and at the same time arrangements were ma<le to got apparatus 
for producing the calling current. The instruments were necessarily crude, and 
adapted only for the experimental part of the work because funds were not availablo 
at the time. 
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Vliird District. 

tbe loss of iron buoys in the past year was not very heavy. This 
includes four whistling buoys and two bell buoys. The iron buoys 
were replaced by March 31. 

In compliance with a request from the Navy Department a speed 
trial course was laid oft* September 14, 1894, for the U. S. torpedo boat 
Ericsson, Ten iron buoys, painted white, were placed as required, and 
they were removed after the completion of the trial. 

Several wrecks were marked with buoys, which were taken up when 
no longer required. Five ordinary buoys were placed on new stations, 
and two were discontinued. 

DEPOTS. 

TompMnsvill€y Staten Islandj New York. — This is the general depot 
of the Light- House Establishment. A portion of the annual supplies 
for the entire service and some of the incidental supplies are pur- 
chased, by contract whenever practicable, stored at this center, and 
distributed by the supply steamer and the freight lines running from 
New York and vicinity. 

The operations performed here are on a large scale, and are well and 
systematically carried out by a small force of men. The arrangements 
and appliances are so Well adapted to the work that all requirements 
are met with promptitude and skill. The operations carried on are so 
quiet and smooth that a visitor would hardly realize the value and 
extent of the business done here. 

The shops tor larapists, blacksmiths, carpenters, and boat builders 
are in full operation; and painting, sailmaking, and repairs of tenders 
are done by the men employed at general work. The fire department 
of the depot is made up of the mechanics and laborers of the yard, 
and the crews of vessels lying at the wharves. It is complete and effi- 
cient, so that engines and men are in place, and the lines of hose play- 
ing within a few minutes from the ringing of the bell, day or night. 

The depot is lighted by electricity from the power house in the yard, 
and the shops and stores are heated by steam. Economy of expense 
and safety to the i)remises are thus secured, while the light furnished 
is of a better quality than that supplied by outside works. The plant 
and steam machinery are in good order and well kept. 

The storehouse was built in 1863, when space was required for only 
2,600 packages. The growth of the service may be inferred from a 
comparison of figures. In 1894, 9,050 packages were stored, and last 
year 11,312, without reckoning paints, paint oil; and chimneys, now 
kept elsewhere. Tbe estimates of last year did not provide for the 
extension of the storehouse, which would have added to them some 
$20,000 more. 

The boiler of the power house received a new magnesia covering. 
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wire, 6, carrying an alternating current. This one failed to be sensitive enough, 
probably for the same reason as the other. 

" Still another similar trial relay is shown in Pis. XII and XV. Two flat coih 
of insulated wire are shown at a and h. The coil a is fixed and h is arranged with 
fiber suspension to move about a vertical axis, as shown. Connection is made with 
the ends of the wire of the movable coil & by means of two mercury cups, CC, A 
counterpoise weight is shown at d. Contacts for the local bell circuits are shown 
at e. 

"In this relay it was hoped to improve upon the two just described by omitting the 
iron from the magnetic circuit and by using greater amount of copper. The instru- 
ment was used in two different ways, as follows: (1) The received calling current 
was made to traverse both coils, thus causing either an attraction or repulsion 
between them according to whether they were connected so that at any instant the 
current in the two coils was in the same" or in opposite direction. (2) The ends of 
the movable coil h were connected together and the received calling current was 
sent through the fixed coil a alone. With this arraDgement the fixed coil h acts like 
a block of metal. An alternating current in the fixed coil a always produces a 
repulsion of 6, which is due to the reaction of the induced current in 6 upon the 
inducing current in a. A constant or unvarying current produces no eftect with this 
arrangement. 

" With either of these two methods of connection this relay proved to be much 
better than the ones having soft iron cores, but it was still far from being efficient 
enough, and its extreme susceptibility to change of level prohibited its use except 
possibly for the shore station. 

"The mechanical difficulties of fchese instruments might have been overcome by 
improvement in the details of construction, and the efficiencj'- would probably have 
been increased somewhat by using still more copper in the coils; but after having 
given them many careful trials and measuring the power necessary to operate them, 
it seemed best, to the writer, to discard the principles involved and try something 
else. 

" It should be noted that a distinction is made here between the sensitiveness 
and the efficiency of an instrument. A sensitive instrument may produce a certain 
mechanical effect with an exceedingly small current strength in amperes, but if its 
resistance is high considerable energy is represented by even a very small current 
flowing in its coils. An efficient machine is one in which, for a given mechanical 
eftect, the electrical energy absorbed is small. Since a given alternating current is 
readily converted by a transformer into one of either large or small strength in 
amperes, but always representing the same amount of energy, it is evident that in 
our relays we require a machine of great efficiency, but not necessarily of great 
sensitiveness. • 

"A careful study of all kinds of instruments in which weak alternating currents 
produce mechanical movement shows that by far the most efficient ones are those in 
which the current does not produce an alternating magnetic field as in the electro- 
dynamometer, but operates to increase and decrease the strength of field of a per- 
manent magnet. The mechanical motion produced by such polarized machine is 
always vibratory. 

"With currents of very small amount of energy the amplitude of the resulting 
mechanical vibration is necessarily very small, as is the case with the magneto- 
telephone. Practically it is found to be far too small to operate directly a circuit- 
closing device for an electric bell. Hence it is necessary in employing the principle 
in our relay to obtain from an exceedingl}^ small vibratory movement a greatly mag- 
nified mechanical action which will serve to open or close an electrical circuit. The 
writer has designed and made drawings for a machine which accomplishes this result. 
This machine, which we called a ^ratchet relay,' is shown in Pis. XVI and XVII. 
The vibratory parts consist of two large magneto-telephones of special design. At- 
tached to the center of each diaphragm by a light spring of flat steel is a light pawl. 
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The iH>ints of these pawls are of hardened steel, wedge shaped and carefolly sharps 
ened. These sharpened ends rest lightly on the periphery of a light wheel, which is 
made of soft brass. The narrow face of this wheel is slightly rounded and highly 
polished. The wheel carries on its shaft platinum contacts (not shown in these pho- 
tographs), which close the local electric-bell circuit four times in each revolution. 
Now, when an alternating current traverses the coils the pawls are set into vibration, 
and engaging the wheel on the ' out ' motion only cause it to revolve slowly in the 
direction shown by the arrow. A quarter revolution of the wheel is sufficient to 
close the local current and ring a bell. 

'' It is obvious that the bell may be large or small, or that any number of bells 
may be used and located anywhere they may be needed, it being necessary only 
that they be connected by wire with the relay. 

" Much time was spent in testing this machine and perfecting its details. Only 
a general description is here given. It was found, during a test of five days aboard 
the light-ship, that although the weather was rough the motion of the ship did not 
affect the relay in such a way as to ring the bell. The bell was rung from Sandy 
Hook repeatedly and positively. The calling current, however, was much in excess 
of the safe carrying capacity of the submerged transformer. 

''Careful measurements in the laboratory show that this relay will work posi- 
tively with a current representing 0.0001 watt, and that it can be operated with 
mnch less energy than this. 

''The last experiments on the Scotland line were made about July 20. As the 
work ha<l to bo stopped August 1, it was, of course, impossible in the few days left 
to accomplish anything in the way of permanent equipment for calling. During 
these few days laboratory experiments and calculations were made which resulted 
in much useful data regarding the efficiency of the relay and the power necessary to 
operate it successfully over the ' Scotland ' telephone line. The results of the experi- 
ments and the actual performances of the system from shore to light-ship warrant 
the conclusion that if properly equipped the ratchet relay system would furnish a 
practical solution of the calling problem.'' 

After the success of the ratchet relay was demonstrated, as set forth in the above 
reiK>rt, further experimenting was discontinued and the system left in daily operation 
to the present time. 

It is evident that in the present Scotland system the submerged transformer is of 
too small capacity for the most suitable calling device. It is further evident that 
any increase in efficiency in the telephone system as a whole would greatly lessen 
the difficulties of calling and increase the positiveness of talking. Could transmit- 
ters converting a greater amount of energy be devised the talking efficiency would 
be also correspondingly increased. 

It is to be understood that the special form of grid and all the details of electrical 
construction, given above, were designed for the particular conditions existing at 
the Scotland light-vessel. These conditions took into consideration tidal flows, 
shape and area of ship's swing around her moorings, length and character of cable, 
etc. Each light-ship would present probably a special problem in electrical engi- 
neering, but I think the conclusion is warranted that the six months' (to the present 
time) successful use of this experimental plant at the Scotland light-vessel proves 
that the diffusion method is practically feasible. 

In conclusion, I beg to express my appreciation of the kindly support continually 
given by the naval secretaries of the Board, Capt. Robley D. Evans, U. S. N., and 
Commander George F. F. Wilde, U. S. N., and Mr. Arnold Burges Johnson, chief 
clerk of the Board; also of the invaluable and ever ready aid by Capt. W. S. Schley, 
U. S. N., and Commander A. S. Snow, U. S. N., inspectors Third district, and by 
Lieut. Commander Clifford H. West, U. S. N., assistant to the inspector. 
Respectfully, 

LucisN I. Blase. 

The Light-House Board, 

Washington, D. C. 
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TELEPHONIC COMMUNICATION BETWEEN LIGHT-SHIPS AND SHORE. 

The progress made in the Board's experiments looking to the use of 
sea telephones as a means of communication between its light-vessels 
and the shore is folly set out in the following report to the Board by 
its late superintending electric engineer, Prof. Lucien 1. Blake, who 
obtained leave of absence from the State University of Kansas to do 
this work for the Light-House Establishment: 

Physical Laboratory, University of Kansas, 

September, 1895. 

Sirs : I have the honor to submit herewith my report upon the experiments in tele* 
phonic communication between Sandy Hook and the Scotland light-ship. These 
were carried on under the authority of the Board, and the purpose was to test prac- 
tically a method proposed by the writer. Experiments were begun in August, 1894, 
and continued until July 1, 1895. During this period the work was frequently inter- 
rupted and prolonged by delays in constructing apparatus and in obtaining material. 
Nearly three months were unnecessarily consumed by the manufacturers in making 
the special cable for the grid; the difficulty of getting to and from the Hook and the 
light-ship in the winter season retarded progress, and the cold weather and rough 
water around the light-ship made experimenting from small boats difficult and slow. 
Work, however, was carried on as continuously as possible in the laboratory of the 
Liffbt-House Establishment at Tompkinsville, on Staten Island Bay, on Sandy Hook, 
and around the light-ship. Nearly every point, in carrying out the methods described, 
had to be independently experimented upon. Nearly all apparatus had to be spe- 
cially devised and constructed. It was anticipated that the electrical energy obtain- 
able on shipboard would necessarily be an extremely small fraction of that delivered 
by the transmitter, and consequently every detail became important. 

Account is here given of a second method also, upon which experiments in the pre- 
ceding year had been made. Each method has its advantages and its warranty of 
success. 

The difficulty of communicating electrically with light-vessels by direct metallic 
connection lies wholly in bringing the end of a submarine cable on board and main- 
taining it there under the various changes of the ship's position and against its 
motions. The fouling of the cable with the anchor chain has proven so far the chief 
insurmountable difficulty. Various devices to maintain cable connection with the 
ship have been made by the light-house authorities of several nations, and interesting 
accounts are recorded, particularly in the several reports of the British Eoyal Com- 
mission on Electrical Communication with Light-Houses. It may be stated that no 
method has yet been reported as successful. 

In 1889 it occurred to my assistant and myself to make use of the ship's anchor 
chain as a part of the cable circuit, and experiments to this end were inaugurated 
in the summer of 1893 at the Buoy Depot at Woods Hole, Mass. Eelief light- vessel 
No. 39 was anchored about a mile offshore in Vineyard Sound, and a temporary cable 
of No. 14 copper wire, okonite insulation, laid out to it. The core of this cable was 
connected with the stem of the mushroom anchor. The ship rode with 30 fathoms 
of 2-inch wrought-iron chain. Although the chain was new and was painted with 
asphaltum, still the friction between the links kept their contact surfaces bright, 
and sufficient electrical connection was established and maintained to deliver to suit- 
able receiving telephones upon the ship a current ample for excellent talking. The 
so-called '' solid-back '^ transmitter of the Bell Telephone Company was employed. 
The method was inspected by Capt. Frederick A. Mahan, U. S. A., engineer secretary 
of the Board; Commander George F. F. Wilde, U. S. N., then inspector second dis- 
trict; Mr. Arnold B. Johnson, chief clerk of the Board, and by Others^ The sea- 
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weed moving on the bottom in the rapid tidal carrents of Vineyard Sound repeatedly 
broke the slender cable employed, necesvsitating frequent underrunning and relay- 
ing, and no attempt was made to continue the communication after the inspection. 
The following winter the Popes Island Manufacturing Corporation, of New Bed- 
ford, Mass., made for the writer a 5-fathoni chain of one-half inch Howard metal, 
which is noncorrodible in sea water and whose electrical conductivity is about that 
of brass. This experimental chain, when submerged, conducted, so far as practical 
results are concerned, apparently as well as a continuous insulated cable. Unfortu- 
nately, to the present time no successful method is known of welding this metal into 
links sufficiently heavy for anchor purposes. Its tensile strength, as shown from 
tests at Watertown arsenal, is reported to be about 90,000 pounds to the square inch, 
and this property, coupled with its noncorrodibility, would make it of special value 
for light-vessel anchor chains, independently of its service in electrical communica- 
tion. From the experiments of 1893 there is encouragement to believe that through 
the ship's anchor chain, and quite surely so if it be of noncorrosive metal, such as 
the Howard, telephone connection can be established by the above method, and such 
method would be the simplest possible for light-ships. 

In the following summer (1894) experiments were made upon another method of 
telephoning to light-ships, and in the course of these, incidentally, an observation 
'was made upon the above-described chain method. A submarine cable 5 miles long, 
w^hich was in use for experiment, became fouled with the Scotland light-ship anchor 
cliains. Its copper core came into metallic contact with the chain about 60 fathoms 
■ from the ship. A receiving telephone, which was connected with the hawse pipe of 
the ship and thereby directly with the anchor chain, became so loud as to be heard 
everywhere in the ship's cabin and indicated direct metallic connection through to 
the shore. To determine if this was the case, an insulated wire was then connected 
directly with the core of the cable and brought on board, and matters so arranged 
that the telephone could be alternately cut into the cable circuit either through the 
insulated wire or through the hawse pipe connection and anchor chain. No decisive 
difference in the loudness of the telephone could be detected. It seemed right to 
conclude, therefore, that the current passed through a portion of the anchor chain. 
Other experiments under way have precluded, to this time, further tests upon this 
chain method. Sufficient has been done, however, to encourage the belief that the 
anchor chain may be successfully used to complete electrically the cable circuit. 

The second method, which has been alluded to as being experimented upon in 1894, 
will be designated the diffusion method. It, like the chain method, was devised by 
us to avoid bringing the end of a submarine cable from the sea bottom up on board 
ship. The anchor chain was not made part of the telephone circuit in this method, 
but the entire region of water in which the ship could swing was electrified in such 
a way by the telephone current as to present differences of potential at different 
points in its area sufficient for telephonic purposes. By order of your Board the 
experimental plant which was to test the method was located off Sandy Hook, N. J., 
a place convenient to the shops of the Department at Tompkinsville, and in ordinary 
weather easily accessible to the light-house tenders. The Scotland light-vessel was 
selected with which to establish communication. This was 4^ miles offshore, in 10| 
fathoms mean low water. It was not the intention to establish permanent communi- 
cation with this vessel, as communication at this point would not be of particular 
service to the Department. 

The method in general was carried out in the following manner ; An iron-armored 
submarine cable was laid from Sandy Hook, at the power station of the Gedney 
Channel Electric Buoy System, out to the Scotland light-ship, 5 statute miles, of which 
one-half mile was underground across the Hook. This cable terminated in a junc- 
tion box on the sea bottom, about 900 feet from the mushroom mooring anchor of 
the light-ship. The location of the light-ship and the course of the cable are shown 
in the accompanying map, PI. I. The cable was a portion of that used at the World's 
6603 L H 3 
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Colnmbian Exhibition in Chicago to light the electric buoys along the kike firont. 
It is described in detail in " Report on electric bnoys," by Lient. Commander C. H. 
West, U. S. N., Report of the Light-House Board, 1893. The cable was made by the 
Bishop Gntta-Percha Company, New York, and consisted of a single core of seven 
No. 16 B. & S. copper wires, three-sixteenths inch thick pure gutta-percha insula- 
tion, one- fourth iuch thick layer of tarred jute, and an armor of sixteen No. 5 iron 
wires. 

Through the courtesy of the Western Union Telegraph Company, the twin-screw 
cable steamer Western Union laid the cable on September 30, 1894. The illustration, 
PI. If, shows the manner of taking the cable on steam reel aboard the Western Utiion 
preparatory to laying it; all other cable laying and handling was done by the 
tender Gardenia, under the skillful direction of Capt. C. A. Ruland. The half mile 
under-ground portion was connected with the submarine portion through a junction 
box buried in the sand at the shore end. This enabled the cable to be tested in 
either direction whenever necessary. From tbe submerged junction box a short 
length of cable was laid to another larger junction box containing a step-down trans- 
former, so constructed as to be unaffected by submersion. The core of the cable 
was grounded upon the armor of the cable through the higher resistance coil of this 
transformer. This latter was proportioned electrically for the particular circuits 
connected to it, and operated with closed magnetic circuit. Details of design and 
construction are not here given in this general report. The two terminals of the 
lower resistance coil were grounded through a grid laid upon the sea bottom. This 
grid consisted of three insulated copper wires, each of 27 No. 10 wires (equivalent to 
No. 3/0 B. & S.), each 1,200 feet long and laid parallel about 300 feet apart. At one 
end tlio three were connected together and to one terminal of the lower resistance coil 
of tbe transformer. Each of the other three ends were grounded on a netting of 50O 
square feet of 3-ineh mesh No. 12 copper wire. The other terminal of the transformer 
was grounded on 1,500 square feet of similar copper netting. These grounds were 
rolled up and handled with ease by the sailors while laying them from small boats. 
The center of the grid was approximately the ship's moorings. It is evident that the 
grid constructed thus was of exceedingly low resistance. 

A current entering the grid could diffuse itself into the water from and between 
the wire nettings and establish a diffusion area around the light-ship. Experi- 
ments showed that, generally speaking, any two points on the water's surface, over 
this area, a hundred feet or so apart, would be at different electrical potentials and 
suflBcieut for practical telephonic purposes. The diffusion lines, whether due to 
leakage or induction, were sufficiently well distributed to produce operation of the 
telephone in any position of the ship, although differences in intensity were observed. 
Through the kindness of Hammond V. Hayes, Ph. D., chief electrician, American 
Bell Telephone Company, powerful low-resistance carbon transmitters were obtained, 
and measurements were made in the laboratory at the light-house station at Tomp- 
kinsville to determine the best conditions of action of these. Results beyond the 
requirements of the circuits to be employed are not recorded here. Several ampere- 
meters, including a Wiiituey. reading to 5 amperes in twentieths, were all found to 
be wholly unreliable, as their impedance for rapid alterations was too great for low- 
resistance circuits. In fact, it was found that no form of coil amperemeter conld 
be used. A hot-wire amperemeter was then devised and constructed. The accom- 
panying cut, PI. Ill, is a photograph of the same. It was calibrated with a Standard 
Weston Amperemeter. It was found that the greatest amount of energy obtainable 
by shouting or singing into the transmitter was about 1.5 to 2 watts, and the aver- 
age strength of current through the carbon contacts about 2.2 amperes. The maxi- 
mum energy that could be delivered to the submerged transformer over the line by 
these transmitters did not exceed 1 watt. The capacity of the transformers was 
about 100 times this. When used with the cable a suitable induction coil was 
interposed between the transmitter contacts and the cable. 
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How^veiy with this small amount of energy available at the transformer (less 
than one aevon-hundredth of a horsepower) there was found with the light-house 
tender Gardenia, which was suitably equipped with transmitting and receiving 
circuits, over 16 acres of water around the light-ship throughout which tele- 
phonic conversation could be carried on with Sandy Hook station and while under 
full steam. As the Gardenia has a wooden hull without sheathing, two plates of 
sheathing metal 7 by 3 feet were attached to bow and stern and wires run from them 
to the pilot house, as shown in the cut annexed, Pis. IV and V. The plates were 
about 113 feet apart, and sufficient potential difference existed over the 16 acres to 
operate well. Indeed, we were able from the Gardenia to talk with the light-ship 
or with the Sandy Hook station or to hear the conversation between the Hook and 
the light-ship while we were steaming about. The circuit upon the light-ship was 
made as follows : The two hawse pipes were connected together in the hold by a cop- 
per bar 2^ by i inches cross section, and extra plates put between the metallic 
sheathing of the ship and the hawse pipes outside to assure good connection through 
to the water. The circuit was then continued frdm the copper bar to the after cabin 
through a stranded insulated cable equivalent to No, 3/0 wire. Here it was connected 
with a telephone cupboard, which was bolted to the bulkhead in the cabin, and con- 
venient supports against the rolling of the ship provided for the person using it. A 
similar cupboard was used at the shore end. 

When the telephone was not in use the calling device was alone in circuit. The 
opening of the cupboard door cut out this device automatically and cut in the 
receiver. The receivers were of the watch form, made by the National Telephone 
Company of Boston, but were rewound by us to the best resistance, which was 
determined by an extended series of experiments both for the ship and the shore 
instruments. The ship's receivers were arranged in the form as shown in PI. VII, 
which left the hands free for support against the ship's motions. A favorite shore 
form is also shown, PI. VII, which combined transmitter and one receiver on one sup- 
port. The transmitters were cut in only in sending. Both transmitters and receivers 
were used with induction coils. Much experimenting, both in the laboratory and 
on each end of the line^ was done to determine not only the advantages of induction 
coils, but also the proper design and construction of the coils. A detailed account of 
the methods and apparatus used would be too extended for this report. Suffice it to 
say, open-circuit coils were selected; step up at the shore end, 900 turns No. 16 wire 
in the secondary; on the ship, step down, 40 turns No. 7 on the secondary. 

From the cupboard in the cabin the stranded cable was continued to the after 
deck, thence along the underside of the main boom through a block at its end, and 
there dropped down to a submerged ground. This ground was devised to meet both 
the electrical and nautical requirements. Four 30-foot lengths of 3-inch manila rope 
were taken, and a strip 2 inches wide of sheathing metal wound spirally around each, 
with a quarter inch space between each turn. At each foot the metal was riveted 
through the rope. The four ropes were then connected in parallel at one end. Each 
rope became then a flexible conductor trailing from the boom end. The pulley block 
allowed them to be raised or lowered, as need be, and the slack was neatly coiled out 
of the way in cleats on the side of the after hatch. This tail piece has been in use 
now ten months, in all sorts of weather, never fouling, handled by the sailors, and 
coiled on the deck like any ordinary rope when not in use. This 1»il piece would 
generally tend the tide quite freely. The extreme distance between bow sheathing 
and the tail rope was about 120 feet. Experiment, however, showed that sufficient 
difference of electrical potential existed also between the bow and rudder sheathing, 
and even between the bow and stern sheathing, to operate the receiver, although of 
course not as well as between bow and tail ropes. 

The laying of the grid in the winter season was a difficult task, but was success- 
fully accomplished by the skill and excellent judgment of Capt. C. A. Ruland, of the 
steamer Gardenia, and now of the John Eodgera. Experimenting was begun in August, 
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AppropriaiiofiB inade at the third »es9ion of the Ftfty-third Cangrees for light-houee 

purpoaee. 

Supplies of light-houses $385,000 

Repairs of light-houses ;.. 490,000 

Salaries of light-keepers... 690,000 

Expenses of light-vessels 285,000 

Expenses of buoyage 415,000 

Expenses of fog signals 70,000 

Inspecting lights 3,000 

Lighting rivers 300,000 

Survey of light-house sites 1,000 

SPBCIAL WORKS. 

Boston light-vessel, additional 35,000 

Butler Flat, Massachusetts 45,000 

Chequamegon Point light and fog-signal station, Wisconsin 10, 000 

Detroit River lights, Michigan, north and south ends of Grassy Island 6, 700 

Devils Island light and fog-signal stati on, Wisconsin 22, 000 

Eagle Harbor fog signal, Michigan 5,000 

Grand Marais light-station, Michigan (making available) 4, 000 

Grand Marais Harbor of Refuge, light and bell, Michigan 15, 000 

Grays Harbor light and fog-signal station, Washington 39, 500 

Kennebec River lights, Maine 17,000 

Lower Cedar Point light-s ation, Potomac River, Maryland (with power to 

contract up to $75,000) 25,000 

Manitowoc fog signal, Wisconsin 5,500 

Maumee range light-station 20, 000 

Mendota light-station, Michigan 7, 500 

Mobile Ship Channel lights, Alabama 30,000 

North Head light-station, Washington 25,000 

North Manitou light and fog signal, Michigan 20,000 

Oil houses for light-stations 5, 000 

Plum Beach light and fog-signal station, Rhode Island (with power to con- 
tract up to $60,000) 20,000 

Portage Lake Ship Canal Pierhead fog signal, Michigan 5, 500 

Porte des Morts range lights and fog-signal station, Michigan 21, 000 

Sheboygan fog signal, Wisconsin 5,500 

Smith Point light-house, Chesapeake Bay, Maryland (with power to con- 
tract up to $80,000) 25,000 

South Fox Island fog signal, Michigan 5,500 

Southwest Ledge fog signal, Connecticut 3,000 

Spectacle Island range lights, Massachusetts 9, 350 

Spring Point Ledge light and fog signal, Maine (with power to contract up 

to $45,000) 20,000 

Squaw Point light, Michigan 5,000 

Staten Island light-house depot sea wall ^ 25, 000 

Sturgeon Bay Canal light-station, Wisconsin 20, 000 

Tibbetts Point fog signal, New York 4,300 

Umatilla Reef light-vessel, Washington (with power to contract up to 

$80,000) /.... 40,000 

NEW WORKS AUTHORIZED. 

Congress authorized, by act approved on February 15, 1893, the estab- 
lishment of a number of light- stations at an aggregated cost of nearly 
half a million dollars, but made no appropriation at that time for their 
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constructioii. Since then, flrom time to time, appropriation has been 
made for the erection of many of them. The following is a list of the 
light-stations remaining for which no appropriation has yet been made, 
with the maximum amount which each may cost: 

Galloo Island fog signal, New York $5,700 

Carlton Island light-house, New York 8,600 

Bay State Shoal lights, New York 800 

Erie Harbor (Presqu'ile) fog signal, Pennsylvania 4^ 300 

Fairport Harbor fog signal, Ohio * 4,300 

Lorain Harbor (Black River) fog signal, Ohio 4,300 

Port Clinton light, Ohio, reestablishing 1, 500 

Poe Reef light-vessel, Straits of Mackinac, Michigan 25, 000 

Big Sable Point fog signal, Michigan 5,500 

Sand HiUs light-house, Michigan 20,000 

Bayfield light and fog signal, Wisconsin 5, 000 

Pats (or Hat) Point light and fog signal, Minnesota 15, 000 

Ludington light and fog-signal station, Michigan, keeper's dwelling 4, 500 

St. Joseph fog signal, Michigan 5,000 

St. Martin Island light, Michigan 15,000 

Little Gull Island light and fog signal, Michigan 20,000 

Peshtigo Shoal, Green Bay, Wisconsin 10, 000 

Wilson Harbor light, New York 2,500 

Big Oyster Bed Shoal light and fog signal. New Jersey 25, 000 

Deer Point light, Florida 1,000 

New York Slough light and fog signal, California 10, 000 

Mermenteau River light, Louisiana 7, 000 

Willamette River, Oregon, 25 beacon lights and buoys between Salem and 

Portland 5,000 

A detailed statement of the work done in each of the sixteen light- 
house districts is made in the body of the report, under specified head- 
ings, trom which it will be evident that the Board has brought the 
numerous and varied aids to navigation under its charge up to the 
proper standard, and that it has done all that was possible, with the 
funds provided, to meet the requirements of commerce and navigation. 

SUPPLIES OF LiaHT-HOUSES. 

The appropriation for 1895 was $385,000. While the appropriation 
was the same as that of the previous year, the number of light-stations 
was increased, and it is reasonable to expect that appropriations will 
be made during the present session of Congress for still other light- 
stations. 

The Board has found it impossible, with funds provided, to keep up 
its reserve stock of supplies with which to meet emergencies. This 
stock has been heavily drawn upon. The meagerness of preceding 
appropriations has made it necessary for the Board to cut down the 
quantity of supplies furnished yearly to the light-houses to such an 
extent that it can go no further without danger to the lights. In spite 
of the severe economy used, there is danger that the present lights 
and those which are being built can not be properly kept up without an 
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increase of appropriation. The passage of the eight-hour law has 
increased the price of the manofactared material used to supply light- 
booses. The Board therefore estimates that $410,000 will be needed 
for providing supplies for light-houses during the coming fiscal year. 

BEPAIBS AND INCIDENTAL EXPENSES OF LIGHT-STATIONS. 

The estimate submitted under this head is $600,000. The appropria- 
tion for the current year is $490,000. From this appropriation must 
be paid the cost of repairs and maintenance of all light-stations, num- 
bering now some 1,014, many of which are very old, and therefore costly 
to maintain, as well as the cost of beacon lights to mark the ends of 
pierheads and at other localities on inland waterways and harbors. 
The law requires the Light-House Board to erect such beacon lights, 
but special estimates for this purpose can not be submitted in advance, 
since their erection usually depends upon the completion of piers and 
breakwaters, or the completion or progress of other works of improve- 
ment made by the Government to inland waterways. The cost of spare 
iUuminating apparatus, which must be kept on hand to replace that 
which may be damaged or destroyed in service, is also paid from the 
appropriation for repairs and incidental expenses. Several estimates 
for special appropriations to make extensive renewals of buildings at 
light-stations have been omitted this year, since they can be done from 
the appropriation for general repairs if this is made sufficient. The 
amount asked is urgently needed for the efficient and economical main- 
tenance of the service. 

SALARIES OF LIGHT-HOUSE KEEPERS. 

Last year Congress appropriated $690,000 to pay the salaries of not 
exceeding 1,250 keepers. But 1,203 keepers were employed. In quite 
a number of instances the Board found itself unable to provide keepers 
for needed beacon lights which it had funds to build, and hence these 
lights were not established. 

The statement made in the Board's last three annual reports in refer- 
ence to this subject is repeated. 

It baa become neceasary, in view of tbe great pressure on this appropriation, to 
temporarily omit filling certain vacancies as they occurred, where there was more 
than one keeper at a station. This has neoessarily resulted in inferior service on the 
part of the overworked keepers remaining at those stations. Two men can not do 
the work of three properly for any extended term. 

The duties of light-keepers have been greatly increased by the addition of steam 
fog-signal apparatus, requiring, in many cases, the attention of steam engineers. 
It has been found that it is impossible to obtain the services of men for many of 
these positions, for the pay offered, who hold certificates that they have passed 
examinations as steam engineers. Hence the Board has been unable to get the best 
resnlts from its steam fog signals. The steam is not raised as soon as it might be so 
as to get the fog signal to sounding as soon as it should. The machinery gets out of 
order sooner than it would if in the charge of a skilled engineer. It remains out of 
use untU a maohinist is sent firom a distant town at large expense in wages and 
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transportation to fix it, said the life of the machine is much shorter than it would 
be if in the charge of a certificated engineer. It is poor economy to stint the pay of 
engineers to such point that the services of only the poorest can he commanded^ as 
it costs so much to remedy the mistakes they unavoidably make. 

It has been found in practice that it is difficult to retain in the service men of 
sufficient experience and ability to operate and take the proper care of the delicate, 
complicated, and expensive illuminating apparatus placed in their charge. Hence 
it costs more than it formerly did, and more than it ought, to keep this apparatus in 
rnnning order. The Board therefore suggests that it would be better, from an 
economical point of view, to raise the average salary of the light-keeper to the 
amount fixed by law rather than to maintain it at its present rate, and especially to 
decrease it still more. 

The Board anxiously feels the difficulty with which it retains its trained and 
experienced light-keepers. The pay they receive is insufficient to induce them to 
remain in the service. During the four years between March 4, 188§, and March 4, 
1889, 769 persons entered the service by original appointment. During the four 
years which elapsed between March 4, 1889, and March 4, 1893, 672 persons received 
original appointments into the Light-House Service. Each of these appointments 
was made to fill a vacancy made by cause. These causes were death, resignation, 
or removal. Each removal was made for specified written and recorded cause, and 
never for political reasons. The removals number, say, one in seven of all the vacan- 
cies. The vacancies caused by death are inconsiderable in number. The vacancies 
caused by resignation are, say, between five and six out of every seven. 

Some of the light-stations are undermanned. At others, the more 
isolated, it is diflftcult to retain good men at the rates paid. The appro- 
priations made do not permit the Board to pay the average rates 
allowed by law. But even on the present basis it is estimated that 
$700,000 will be needed for salaries of light-keepers during the next 
fiscal year. 

EXPENSES OF LIGHT -VESSELS. 

Congress appropriated $285,000 to defray the expenses of light- 
vessels during this fiscal year. The appropriation has been expended 
and many needed repairs go over to next year. The cost of the main- 
tenance of the light- vessel which was established off Boston Bay, Mas- 
sachusetts, in October, 1894, is to be defrayed by the appropriation for 
the coming year. The wear and tear on the older light- vessels was 
greater than usual, owing to their increased age. The Board estimates, 
therefore, that the expenses of light- vessels for the ensuing fiscal year 
will be $350,000, and it is recommended that an appropriation of that 
amount be made therefor. Within the past two years the number of 
light-ships established has been increased by 33 per cent, but there has 
been no corresponding increase in appropriations necessary to meet 
the increased cost of maintenance. 

EXPENSES OF BUOYAGE. 

Congress at its last session appropriated $415,000 for the expenses of 
buoyage during the current fiscal year. There are now some 4,725 
buoys of all kinds in position. The buoys which were carried away or 
sunk at their moorings during the past year were replaced from the stock 
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held in reserve, and that reserve stock has not been replaced for lack 
of ftinds. The Board, therefore, will need a larger appropriation than 
nsnal, not only to meet the immediate wants of commerce, bat to bring 
np its stock of reserve bnoys to its normal condition. The Board was 
unable to place bnoys ar certain places for which request was made, 
not because it was unnecessary to do so, but because the appropriation 
therefor was insufficient. Funds are needed to maintain buoys after 
they are established. It is estimated that it will require $500,000 to 
defray the expenses of buoyage during the coming year, and it is rec- 
ommended that an appropriation of this amount be made therefor. 

EXPENSES OF FOG SIGNALS. 

The annual appropriation for this important part of the service has 
been $70,000 for a number of years, notwithstandiug that the number 
of fog signals has been constantly in(;reasing by special appropriations 
made by Congress for new light and fog-signal stations, and by the 
establishment of fog signals at existing light-stations under the author- 
ity of law to meet the growing demands of commerce. The conditions 
are now such that it is impossible to maintain the service in a proper 
condition and to replace obsolete apparatus and make other urgently 
needed improvements at existing stations without increased appropria- 
tions for this purpose. 

In the earlier development of sound signals for maritime purposes 
the United States led the world, and the majority of appliances now in 
general use for this purpose originated in this country and were first 
used by the Light-House Board. Important improvements have since 
been made, however, and many of them by officers in the Light-House 
Service of this country, which the Board has been unable to apply for 
lack of funds. Some of the improvements which are urgently needed 
and which could now be made are (1) more efficient quick-steaming 
boilers for stations using steam signals, to facilitate starting the signal 
when needed and to afford greater economy in operation; (2) com- 
pressed-air apparatus operated by oil engines for stations where the 
water supply is deficient; (3) improved striking apparatus to render 
fog bells more efi'ective. 

It is therefore again recommended that the appropriation for fog 
signals be made $125,000. 

LIGHTINa OF RIVERS. 

The appropriation of $300,000 made at the last session of Congress 
was barely sufficient to maintain the post lights which had already been 
established. And it was insufficient to enable the Board to establish 
and maintain other lights which it is evident are much needed. It is 
estimated that $360,000 will be required to defray the expenses of light- 
ing rivers during the next fiscal year, and it is recommended that an 
appropriation of this amount be made therefor. 
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NEW LIGHT-STATIONS AND DEPOTS. 

The estimates for special appropriations for new light-stations and 
depots have been revised with particular care to bring them up to date 
and to make them conform to the actual needs of navigation in the 
various districts throughout the coast and inland waters. Several 
estimates formerly submitted for special appropriations to rebuild or 
renew existing structures have been omitted, as such work can be done 
more advantageously under the general appropriation for repairs, pro- 
vided the latter be made sufficient, and the special estimates are thereby 
reduced to a minimum. 

NEW LIGHT-VESSELS. 

The Board has recommended in the proper places in the body of this 
report that appropriations be made for building six new light- vessels. 
Each is much needed, but attention is especially invited to the urgent 
necessity for a relief light- vessel in the Fourth light-house district, 

NEW TENDERS. 

Becommendation is repeated in certain of the following pages that 
appropriations be made for the construction of three steamers to be 
used as light-house tenders in the Second, Third, and Seventh light- 
house districts to replace old steamers now so nearly worn out that 
they can only last, if used with care, until new vessels can be built ta 
take their places. 

OIL HOUSES. 

The Board again recommends that appropriation be made for the 
erection of small, inexpensive structures near to, but separate from„ 
light-houses, in which to keep a year's supply of mineral oil, the illu- 
minant now used by the Light-House Establishment. Last year the 
Board estimated that $15,000 could be expended with great advantage 
during the year among the larger, more isolated, and more important 
light-stations. An appropriation of $5,000 was made for that purpose, 
which will be expended during the current year. 

It is estimated that $10,000 will be needed and can be profitably 
expended in building oil houses during the coming fiscal year, and the 
appropriation of that amount is therefore recommended. 

The recommendation made in the annual report for each of the last 
nine years was accompanied by the following explanation : 

The substitution of mineral oil for lard oil in the light-house service, which has 
been in progress several years, is now finished. As the quantity of the oil now 
used in larger, and as its bulk is greater than was that of the oil formerly used, and 
as the mineral oil is much more likely to occasion fire, and indeed to take fire, than 
was the lard oil, the Board has come to the conclusion, in the interest of safety, to 
advise that the proper steps be taken to have a house erected at each of the larger 
Btaitiona, from a plan specially devised after a careful study, for the purpose. 
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Execution Rocks, Long Island Sound, New York, — ^The easterly edge 
of the red sector was corrected December 8, 1894, to bear KE. J 
]^. and guide clear of the south end of Hart Island. 

Coon Island post light, entrance to the Willamette River, Oregon. — 
Changed December 18, 1894, from red to white. 

Cornfield Point light-vessel, Long Island Sound, Connecticut — Changed 
from light- vessel No. 20, temporarily marking the station, to 
light- vessel No. 48; characteristic changed to two reflector lights, 
the one on the foremast showing a white flash every 30 seconds, 
and that on the mainmast showing flxed red; height decreased 
from 64 feet to 37 feet, January 15, 1895. 

Muskegon Pierhead, Lake Michigan, Michigan. — Changed, January 16, 
1895, to illuminate the entire horizon. 

Grant Farm (lower) post light, Indian River, Florida. — Changed from 
white to red, the color of its day mark from black to red, and its 
number to 14J, January 31, 1895. 

Port Penn range (front), Delaware River, Delaware. — Changed Feb- 
ruary 14, 1895, from flxed white to flxed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed February 28, 1895, 
from flxed white varied by a white flash every 10 seconds, to 
fixed white varied by a white flash every 25 seconds. 

Cubits Gap post light, Mississippi River, Louisiana. — Changed from 
fixed white to fixed red, March 1, 1895. 

Wa^ickaack, New York Bay, New Jersey. — Changed by the substitu- 
tion of a third-order for the first-order lamp in each of the two 
range lenses, April 18, 1895. 
• Sand Spit, Hudson River, New York. — Exhibited from a new struc- 
ture, a dolphin of five piles. May 2, 1895. 

Ahnapee Pierhead range (rear). Lake Michigan, Wisconsin. — Changed, 
June 6, 1895, from a lens-lantern to a fifth-order light. 

Smith Point light-vessel, Chesapeake Bay, Virginia. — Changed, June 8, 
1895, from the schooner Drift to light- vessel No. 46, from two 
lens-lantern to two reflector lights, and from 57 to 45 feet in 
height. 

Yaquina Bar range (rear) beacon, Yaquina Bay, Oregon. — Height 
increased to 30J feet, June 18, 1895. 

Mahon River, Delaware Bay, Delaware. — Changed, June 29, 1895, from 
fixed white to fixed white with a narrow fixed red sector between 
S. 260 15' W. (SSW. I W.) and S. 31o 25' W. (SS W. f W.). 

CHANGES IN FOG SIGNALS. 

During the fiscal year the following-described changes were made in 
fog signals: 

North Hook beacon, Sandy Hook, New Jersey. — The characteristic of 
the siren was changed, November 30, 1894, to sound blasts of 3 
seconds, separated by silent intervals of 27 seconds' duration. 
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weed moving on the bottom in the rapid tidal carrentsof Vineyard Sonnd repeatedly 
broke the slender cable employed, necessitating frequent undeminning and relay- 
ing, and no attempt was made to continue the communication after the inspection. 

The following winter the Popes Island Manufacturing Corporation, of New Bed- 
ford, Mass., made for the writer a 5- fathom chain of one-half inch Howard metal, 
which is noncorrodible in sea water and whose electrical conductivity is about that 
of brass. Thio experimental chain, when submerged, conducted, so far as practical 
results are concerned, apparently as well as a continuous insulated cable. Unfortu- 
nately, to the present time no successful method is known of welding this metal into 
links sufficiently heavy for anchor purposes. Its tensile strength, as shown from 
tests at Watertown arsenal, is reported to be about 90,000 pounds to the square inch, 
and this property, coupled with its noncorrodibility, would make it of special value 
for light-vessel anchor chains, independently of its service in electrical communica- 
tion. From the experiments of 1893 there is encouragement to believe that through 
the ship's anchor chain, and quite surely so if it be of uoncorrosive metal, such as 
the Howard, telephone connection can be established by the above method, and such 
method would be the simplest possible for light-ships. 

In the following summer (1894) experiments were made upon another method of 
telephoning to light-ships, and in the course of these, incidentally, an observation 
was made upon the above-described chain method. A submarine cable 5 miles long, 
which was in use for experiment, became fouled with the Scotland light-ship anchor 
chains. Its copper core came into metallic contact with the chain about 60 fathoms 
from the ship. A receiving telephone, which was connected with the hawse pipe of 
the ship and thereby directly with the anchor chain, became so loud as to be heard 
everywhere in the ship's cabin and indicated direct metallic connection through to 
the shore. To determine if this was the case, an insulated wire was then connected 
directly with the core of the cable and brought on board, and matters so arranged 
that the telephone could be alternately cut into the cable circuit either through the 
insulated wire or through the hawse pipe connection and anchor chain. No decisive 
difference in the loudness of the telephone could be detect^^d. It seemed right to 
conclude, therefore, that the current passed through a portion of the anchor chain. 
Other experiments under way have precluded, to this time, further tests upon this 
chain method. Sufficient has been done, however, to encourage the belief that the 
anchor chain may be successfully used to complete electrically the cable circuit. 

The second method, which has been alluded to as being experimented upon in 1894, 
will be designated the diffusion method. It, like the chain method, was devised by 
us to avoid bringing the end of a submarine cable from the sea bottom up on board 
ship. The anchor chain was not made part of the telephone circuit in this method, 
but the entire region of water in which the ship could swing was electrified in such 
a way by the telephone current as to present differences of potential at different 
points in its area sufficient for telephonic purposes. By order of your Board the 
experimental plant which was to test the method was located off Sandy Hook, N. J., 
a place convenient to the shops of the Department at Tompkinsville, and in ordinary 
weather easily accessible to the light-house tenders. The Scotland light-vessel was 
selected with which to establish communication. This was 4^ miles offshore, in 10^ 
fathoms mean low water. It was not the intention to establish permanent communi- 
cation with this vessel, as communication at this point would not be of particular 
service to the Department. 

The method in general was carried out in the following manner: An iron-armored 
submarine cable was laid from Sandy Hook, at the power station of the Gedney 
Channel Electric Buoy System, out to the Scotland light-ship, 5 statute miles, of which 
one-half mile was underground across the Hook. This cable terminated in a junc- 
tion box on the sea bottom, about 900 feet from the mushroom mooring anchor of 
the light-ship. The location of the light-ship and the course of the cable are shown 
in the accompanying map, PI. I. The cable was a portion of that used at the World's 
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iSilumhUu Kxhlltltion in ('hicngo to light tlio electric buoys along the Mce front. 
U U ttimoriUoil in (It^tuU in ** Ke|M>rt on elootrio buoys/' by Lieat. Commander C. H. 
VVt'Mi, U« K. N.I Ko)u»rt of tho l^ight- House Hoard, 1893. The cable was made by the 
IU«iiMk)k iU\iU\ IVroha ('oui|miiy» New York, and cimsisted of a single core of sev-en 
No« 10 W, s\ S« oo|»)ioi' Nviit^M. thitM>-sixteonth8 inch thick pure gutta-percha insula- 
(UMK uuo l\u)rth iuoh thick layor of tarred Jute, and an armor of sixteen No. 5 iron 

rU^su^i^h thi> \H>urtw»>' of tho Wenteru V'uion Telegraph Company, the twin-ecrew 
v^H^^U* *t\Hkm^r l^¥»l¥tH (tiUm laid tho cable on Septi^mber 30, 1894. The illuatration, 
r^^ U. nthvkWA tU«k mtiuuvr of taking the cable on steam reel aboard the Weaierm Union 
|iyt'|uii^Uu\\ to la^Nii^ it; all other cable laying and handling was done by the 
t^uvlvr i»'v4»tl«N««4t uudor tho skilU\il direction of Capt. C. A. Kuland. The half mile 
uud^^^ivuud ^HMTtivu^ waa coniUH'totl with the submarine portion through a jnneti do 
W\ buvuHl iu Ut^ sH;%Md at the »hor« end* Thia enabled the cable to be tested in 
^HilUH' dii:^'tuu^ wh^-'U^w^r u«HHM(Mury« From the submerged junction box a short 
Ivuj^^h ^f c^M^ wa« U^d l\k another largejr juuetiun box containing a step-ilown trans- 
tV>rmv(\ «^ v»n«^lruct^i a^ lo tH> nuatlWtoil by submersion. The core of the cable 
x^ sVi >c*»^^^KHit u(K>u I ho aruiov i»f the cable thr\mgh the hi«:her resistance coil of this 
U.tHcvvv'im^. Tht^ Uttor^^^^ pr\«(HMrlivmeti el«H.*tncally IW the particnlar circuits 
».v*»uvvU'U tv^ u^ i«i\l v^K^r^itest >Mth cKhj^hI nuft^^M^tio circuit. IVtailsof design and 
cv2us.tttiv(tvn ^v tto^ hiuv ^t^eu iu thU ^iieral report. The two terminals of the 
t\>^^ vk iv«v.'cLvattvv Wit >%viv ^i>>uuiUHi thrvui;^h a |:rid laid upon the se* bottom. This 
4* u vv»,Kv v.vU v.»i *s^i\v 'MxalAtvN.! *.v^*|s>r ti itv«is> eavh of 1*7 No^ W wires- eqniTalent to 
Nv». < ' s sV S^ . Ov« ^ * '^X* 'wft lou^ iinvl ^*ul |^rallel about 3I.V teet Sfart. At one 
oa.i ' iv . uw* \* c«\- cva icv twl {.o;ivti^<'r juivl tv» otie te^rwtajd of toe U> ver icsBstaare coil 
^^i : oo u .M.v.v>t 'ttvir. b\v:i)t v>i' t^s* s^th^Mr tfece* eod* w>Me ^r^Nin^ed *mi a ncttiBg of 500 
N*( «ai V • vvv '.». < u b ^tic^Ii N*>. t.f *.v^|NHr w lOK fW ^Mih^r tcruiioal o* th* tra nafws aqr 
>* tiv ^f^ttuvivi ..it ' •vv' N*^ iar\» vVv'fi o^" *t'n Ur vvtHHW ttt.*E8:-ji^- riMiw ^rrocwls weie 
u»; Oi ti* I .xi 'hi.t.r vt ^ A v*v«c<' !>\ thv* >jUsv»Jr* %^i> U^r.*^ clL«fai truoLiMKiIl li— til 
♦ 'K vttui »» .K^ ;^ Mi »v ♦<*. *.» 'iv.v "UvfcSv''^ tiiL^* *h V * ^MB^^«rv!ljcs^ l5 i» « V idiKttt tJhsft tks 

V .ui«» »» .» • I- I ^ K» ^"^I sVtt »l >; * rc«>* i::s«.*tt '-''.v^ ij;^* ^.irvr 6tMa ami. Wivsua 

*' *• v«*,>v V • '^v «» H. . .\./»»' - v». «*.* 't\'\. "^v^***!* %i !i i'^». ^v^jf-.^^ JOIDSCe^ 

»^"'.»-". >^ ' ^ . > .<> tK»t,. K». IX. t.4«tt .. v» uu:*vi^mimtr jvaTil 

>- -'^ • •. , , ^ '^ '.* » v >v..»»\ ' ^ .^^ ,». >i>vv%.. *ia ft >«su&lun£ 

**■ ^ ':'• ^ -•' • . . '. .» ^ XI » .-v^.x ts » »\x.. «iit.-« «v>Ns. ***iw 3ittiX:'^ 
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However, with this small amount of energy available at the transformer (less 
than one seren-hundredth of a horsepower) there was fonnd with the light-house 
tender Gardenia^ which was suitably equipped with transmitting and receiving 
circuits, over 16 acres of water around the light-ship throughout which tele- 
phonic conversation could be carried on with Sandy Hook station and while under 
full steam. As the Gardenia has a wooden hull without sheathing, two plates of 
sheathing metal 7 by 3 feet were attached to bow and stem and wires run from them 
to the pilot house, as shown in the cut annexed, Pis. IV and V. The plates were 
about 113 feet apart, and sufficient potential difference existed over the 16 acres to 
operate well. Indeed, we were able from the Gardenia to talk with the light-ship 
or with the Sandy Hook station or to hear the conversation between the Hook and 
the light-ship while we were steaming about. The circuit upon the light-ship was 
made as follows : The two hawse pipes were connected together in the hold by a cop- 
per bar 2^ by ^ inches cross section, and extra plates put between the metallic 
sheathing of the ship and the hawse pipes outside to assure good connection through 
to the water. The circuit was then continued frdm the copper bar to the after cabin 
through a stranded insulated cable equivalent to No. 3/0 wire. Here it was connected 
with a telephone cupboard, which was bolted to the bulkhead in the cabin, and con- 
venient supports against the rolling of the ship provided for the person using it. A 
similar cupboard was used at the shore end. 

When the telephone was not in use the calling device was alone in circuit. The 
ox>ening of the cupboard door cut out this device automatically and cut in the 
receiver. The receivers were of the watch form, made by the National Telephone 
Company of Boston, but were rewound by us to the best resistance, which was 
determined by an extended series of experiments both for the ship and the shore 
instruments. The ship^s receivers were arranged in the form as shown in PI. VII, 
which left the hands free for support against the ship's motions. A favorite shore 
form is also shown, PI. VII, which combined transmitter and one receiver on one sup- 
port. The transmitters were cut in only in sending. Both transmitters and receivers 
were used with induction coils. Much experimenting, both in the laboratory and 
on each end of the line, was done to determine not only the advantages of induction 
coils, but also the proper design and construction of the coils. A detailed account of 
the methods and apparatus used would be too extended for this report. Suffice it to 
say, open-circuit coils were selected; step up at the shore end, 900 turns No. 16 wire 
in the secondary; on the ship, step down, 40 turns No. 7 on the secondary. 

From the cupboard in the cabin the stranded cable was continued to the after 
deck, thence along the underside of the main boom through a block at its end, and 
there dropped down to a submerged ground. This ground was devised to meet both 
the electrical and nautical requirements. Four 30-foot lengths of 3-iuch mauila rope 
were taken, and a strip 2 inches wide of sheathing metal wound spirally around each, 
with a quarter inch space between each turn. At each foot the metal was riveted 
through the rope. The four ropes were then connected in parallel at one end. Each 
rope became then a flexible conductor trailing from the boom end. The pulley block 
allowed them to be raised or lowered, as need be, and the slack was neatly coiled out 
of the way in cleats on the side of the after hatch. This tail piece has been in use 
now ten months, in all sorts of weather, never fouling, handled by the sailors, and 
coiled on the deck like any ordinary rope when not in use. This 1»il piece would 
generally tend the tide quite freely. The extreme distance between bow sheathing 
and the tail rope was about 120 feet. Experiment, however, showed that sufficient 
difference of electrical potential existed also between the bow and rudder sheathing, 
and even between the bow and stern sheathing, to operate the receiver, although of 
course not as well as between bow and tail ropes. 

The laying of the grid in the winter season was a difficult task, but was success- 
fully accomplished by the skill and excellent judgment of Capt. C. A. Ruland, of the 
steamer Gardenia, and now of the John Eodgers. Experimenting was begun in August, 
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Wreck of steamer Alleghany , Delaware Bay^ New Jersey. — A gas- 
lighted buoy, November 7, 1894. 

Hetzel Shoalj off Cape Canaveral^ Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Plum Beach Shoal, Narra^fansett Bay, Rhode Island. — A bell buoy, 
M^ch 1, 1895. 

Outer Entrance, Chesapeake Bay, Virginia. — A whistling buoy, April 
2, 1895. 

Horn Island Pass, Mississippi Sound, Mississippi. — A whistling buoy, 
April 18, 1895. 

Green Island Seal Ledges^ off West Penobscot Bay, Main^. — A whistling 
buoy, April 20, 1895. 

Tangier Island Shoal Lump, Chesapeake Bay, Virginia. — A gas-lighted 
buoy, May 1, 1895. 

Staniford Ledge, Portland Harbor, Maine. — A bell buoy, June 24, 
1895. This buoy is operated electrically from Portland 3reak- 
water light-station. 

BUOYS PISCONTINUED. , 

During the fiscal year the following-named special buoys were 
discontinued : 

South Pass, off South Pass entrance to the Mississippi River, Louisi- 
ana. — A whistling buoy, November 5, 1894. 

Sewell Point, Hampton Roads, Virginia. — A bell buoy, January, 1895. 

Fox Rock (Orford Reef), off the sea^ioast of Oregon. — A whistling 
buoy, January 30, 1895. 

Ohio Shoal, off Cape Canaveral, Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Cape Charles, entrance to Chesapeake Bay, Virginia.-^iS. whistling buoy, 
April 2, 1895. 

Mid-channel, easterly entrance to Nantucket Sound, Massachusetts. — A 
bell buoy, May, 1895. 

TEMPORARY CHANGES IN AIDS TO NAVIGATION. 

During the fiscal year the following temporary changes were made 
in aids to navigation: 

Connors Point range (front) post light, Superior Bay, Minnesota. — Car- 
ried away by a tug July 3, 1894. Eeestablished July 20, 1894. 

Smith Island, Strait of Ju^ndeFu^ca, Washington. — Lens-lantern light 
shown from July 5 to July 15, 1894, during repairs to regular 
illuminating apparatus. 

Northeast End light-vessel. No. 44, off seacoast of New Jersey.— With- 
drawn from her station for repairs and replaced by whistling 
buoy July 25, 1894. Light-vessel replaced and whistling buoy 
withdrawn August 5, 1895. 
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''It was certain also that with the most efficient relay we conld hope to obtain it 
would he necessary to employ a calling current of considerable power. 

"The fact that a submerged transformer was included between the main cable of 
the system and the grid made it necessary to use alternate currents, and the safe 
capacity of this transformer being only about 75 to 100 watts at 125 cycles per second 
limited the 'shore to ship' calling current to that amount, unless a larger trans- 
former was substituted. For many reasons such a change was not then advisable. 
The fact that the main cable had only one conductor made it necessary to use the 
same submerged transformer for both talking and calling. 

" It is well known that transformers are generally most efficient at full load and 
very inefficient when the load is small. Hence a large transformer adapted for 
strong calling currents would probably be very inefficient for the weaker talking 
currents; and might seriously impair the talking efficiency of the system. 

"These difficulties were anticipated to some extent in the ftrst transformer, whicli 
was especially designed to work efficiently at small loads and was made as large a« 
then seemed consistent with good results in the telephone. 

"Now, when it is considered that the safe 'shore to ship' calling current was lim- 
ited by the submerged transformer to about 100 watts ; that sufficient funds were not 
available to equip the ship for ' ship to shore' work, and thus avoid the transformer 
difficulties ; that the efficiency of the system was as low as 0.00004 per cent ; that 
the relay which was to close the bell circuit must be operated by an almost infiiii- 
tesimal current, and finally that this delicate relay must not be affected by the vio- 
lent motion of the light-ship, it will be seen that there was a rare combination of 
serious obstacles to be overcome in perfecting the calling system. 

" Two general methods for solving this problem suggested themselves. In the 
first method, which for convenience may be called the synchronous method, a send- 
ing device would be provided capable of producing in the line alternating currents 
of a constant frequency Quch as would be produced by an induction coil whose 
primary circuit is opened and closed by the vibrations of a tuning fork. The receiv- 
ing apparatus or relay for this system would be vibratory in character and tuned 
to a frequency of vibration to correspond with the period of th^ calling current. 
In addition to this mechanical adjustment, the electrical circuits might be adapted 
by the use of condensers and inductances to respond more readily to alternate cur- 
rents of the same period. 

"The action of such a system would be cumulative, i. e., each successive impulse 
of current would arrive just in time to increase the vibration in the relay until suf- 
ficient amplitude would be obtained to operate a circuit-closing device. 

"There is no doubt that this principle furnishes the best possible method of pro- 
ducing a mechanical action with a very weak alternating current and that a simple 
and reliable relay of this kind could be made. The greatest objection to this sys- 
tem is on account of the great difficulty of producing powerful alternating currents 
of a perfectly constant period. Tuning forks with 'make and break' attachments 
are unsatisfactory for many reasons, but chiefly on account of the burning of con- 
tacts when strong currents are used. To drive a dyanimo at a speed sufficiently 
constant for this system would be impracticable. A Tesla ' oscillator ' might prove 
satisfactory. 

'* It was thought best therefore to begin work with what we called the nonsyn- 
chronous method. This method consists briefly in using a powerful ' sending ' current 
of any convenient frequency and a relay whose operation is independent of the fre- 
quency of the calling current. This method permitted the use of any of the old and 
tried methods of producing alternating currents for calling, and the only serious 
difficulty was to make a successful relay. 

"With a view to carrying out this method experiments were begun at once to per- 
fect a suitable relay, and at the same time arrangements were made to get apparatus 
for producing the calling current. The instruments were necessarily crude, and 
adapted only for the experimental part of the work because funds were not available 
at the time. 
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Ora/ys Beeflightvessely No, 57, Lake Michigan^ Michigan. — Withdrawn 
from her station for the winter December 12, 1894. Replaced 
April 20, 1895. 

Eleven-Foot Shoal light-vessel, No. 60, Qreen Bay, Michigan. — With- 
drawn from her station for the winter December 7, 1894. Replaced 
April 19, 1895. 

Orossepoint light-vessel. No. 10, Lake St. Glairy Michigan. — Withdrawn 
from her station for the winter December 26, 1894. Replaced 
April 10, 1895. 

Moosabee Reach light, easterly entrance to the reach, Maine. — Discon- 
tinued for the winter December 28, 1894. Reestablished March 
22, 1895. 

Crescent Lake post light, St Johns River, Florida^. — Structure burned 
and light displayed from the remains January 24. Structure 
rebuilt and light displayed as usual February 14, 1895. 

Browns Head light, westerly entrance to Fox Islands ThoroughfarCj 
Maine. — Extinguished February 7, owing to the closing of the 
thoroughfare by ice, and relighted February 21, 1895. 

Lawrence Point Ledge post light, Ea^t River, New Forfc.— Structure 
carried away by ice and light extinguished February 7. Struc- 
ture rebuilt and light reestablished May 3, 1895. 

Wreck of John C. Haynes light, Hampton Roads, Virginia. — Estab- 
lished to mark the wreck February 9; discontinued February 19, 
1895. 

South Brother Island Ledge post light. East River, New York. — Struc- 
ture carried away by ice and light extinguished February 10. 
Structure rebuilt and light reestablished May 3, 1895. 

Bush Bluff light-vessel, Elizabeth River, Virginia. — Light-house tender 
Holly, used as a light-vessel, having been carried away by ice 
two days in succession, was withdrawn from the station Febru- 
ary 13, and replaced by the schooner Drift February 18, 1895. 
Schooner Drift withdrawn from the station and the Holly replaced 
March 5, 1895. 

Smith Point light-station, mouth of Potomac River, Chesapeake Bay, 
Virginia. — Carried away by ice; light and fog signal discontinued 
February 14, 1895. 

North River light-station, Albemarle Sound, North Carolina. — Light 
and fog signal discontinued, owing to the close of navigation by 
ice February 14; reestablished February 23, 1895. 

Old Plantation Flats light-station, Chesapeake Bay, Virginia. — Struc- 
ture canted up by ice and light and fog signal discontinued 
February 18; reestablished March 4, 1895. 

Ice House post light, Thames River, Connecticut. — Structure carried 
away by ice and light extinguished March 2; rebuilt and rees- 
tablished April 3, 1895. 
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Long Reach (upper) post lights Thames River, Connecticut. — Stmctaro 
carried away by ice and light extiDguished March 2; rebuilt and 
light reestablished April 3, 1895. 

Pride Pier post lights Thames River j Connecticut — Structure carried 
away by ice and light extinguished March 3; rebuilt and light 
reestablished April 3, 1895. 

Burnt House Pier post light, Thames River, Connecticut — Structure 
carried away by ice and light extinguished March 8; rebuilt and 
light reestablished April 3, 1895. 

Execution Rocks light-station, westerly end of Long Island Sound, New 
York. — Fog signal disabled and discontinued from March 9 to 
March 28, 1895. 

Nine-MiU Point post ligh% St. Johns River j Florida, — Structure 
destroyed by fire and light shown from temi)orary stake March 
25,' structure rebuilt and light reestablished as before April 22, 
1895. 

Hell Gate post light. East River, New York. — Characteristic changed 
to fixed red above fixed white March 30; former characteristic 
restored April 18, 1895. 

Mouse Island [lower) post light, Connecticut River j Connecticut. — Dis- 
continued from April 2 to May 20, 1895, owing to heavy freshets. 

Mouse Island (upper) post light, Connecticut River, Connecticut. — Dis- 
continued from April 2 to May 20, 1895, owing to heavy freshets. 

Mobile Bay Dredged Channel, Mobile Bay, Alabama. — A gas-lighted 
buoy was established on either side of the mouth of the dredged 
channel April 4. West side buoy moved about 2 miles to south- 
ward and placed on east side of channel and east side buoy 
moved about 1 mile to southward May 15, 1895. 

Bath Dike post light, Hudson River, New York. — Structure carried 
away by a freshet and light extinguished April 9; structure 
rebuilt and light reestablished April 11, 1895. 

Pleasure Island post light, Hudson River, New York. — Structure sub- 
merged by a freshet and light extinguished April 9; light rees- 
tablished April 28, 1895. 

Covells Folly post light, Hudson River, New York. — Structure sub- 
merged by a freshet and light extinguished April 9; light rees- 
tablished April 28, 1895. 

Oreen Flats post light, Hudson River, New York. — Structure destroyed 
by freshet and light extinguished April 9; rebuilt and light rees- 
tablished May 1, 1895. 

Colt Pier range (front) post light, Connecticut River, Connecticut. — Dis- 
continued from April 10 to May 4, 1895, owing to the heavy 
freshets. 

Colt Pier range (rear) post light, Connecticut River, Connecticut — Dis- 
continued from April 10 to May 4, 1895, owing to the heavy 
freshets. 
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Sand Spit heacon lightj Hudson River, New York, — Structure carried 
away by fresliet and light extinguished April 10; rebuilt and 
light reestablished April 29, 1895. 

Boha Hook post lightj Hudson River j New York, — Structure carried 
away by freshet and light extinguished April 10; rebuilt and 
light reestablished April 27, 1895. 

Nashua post light, St Johns River, Florida. — Structure knocked down 
by a tow and light extinguished April 10; light on temporary 
stake April 11; structure rebuilt and light reestablished as 
before April 21, 1895. 

Uast Haddam Meadows post light, Gonneciicut River, Connecticut, — 
Discontinued from April 15 to April 20, 1895, owing to heavy 
. freshets* 

Mobile Bay Dredged Channel, Mobile Bay, Alabama, — Twenty-six lights 
established April 15 to remain one calendar month. Lights rees- 
tablished May 15, 1895, to remain until permanent system is estab- 
lished. Two additional temporary lights established May 16. 

Dog River Bar beacon light No. 1, Mobile Bay, Alabama. — Changed 
from fixed red to fixed white April 15, 1895, to remain so during 
the existence of the temporary system of lighting Mobile Bay 
Dredged Channel. 

Choctaw Pass Channel range (rear) bea^ion No, 5, Mobile Bay^ Ala- 
bama. — Discontinued from April 15 to May 4, 1895. 

Fress Barn Bar range [front) post light, Connecticut River Connecti- 
cut, — Discontinued from April 17 to May 20, 1895, on account of 
the heavy freshets. 

Gedney and Bayside Range Cut Channels, entrance to New York Lower 
Bay, New York and New Jersey. — An experimental system of ten 
electrically lighted spar buoys was established and operated 
during daylight from May 2 to July 1, 1896. At night the buoys 
were lighted with oil lanterns. 

Delaware Breakwater (ea^t end) light-station, entrance to Delaware Bay, 
Delaware. — ^The fog signal at this station was disabled from 
May 5 to May 9, 1895. 

South Fass light-vessel. No, 43, off South Fass entrance to the Missis- 
sippi River, Louisiana. — Withdrawn from her station for the 
summer months May 18, 1895. 

Wreck of the Kate Kelly light, Lake Michigan, Michigan. — A white lan- 
tern light established June 15, 1895. (Discontinued October 11, 
1895.) 

Martins Industry light-vessel, No. 1, off Fort Royal entrance. South 
Carolina. — Withdrawn from her station for repairs and replaced 
by relief light- vessel No. 29, sounding a bell struck by hand 
instead of a steam fog signal, June 20, 1895. (Belief light- vessel 
No. 29 withdrawn and light- vessel No. 1 replaced August 20, 
1895.) 
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Fifth District. 

extensive, and hence would involve greater expenditure than the estab- 
lishment of the station on a new site sufficiently remote from the old 
one to be beyond any danger -from erosion, while at the same time 
affording practically as effective a position for serving the needs of 
navigation. 

Accordingly, in the Board's annual reports for 1889 and 1890 recom- 
mendation was made that an appropriation of $150,000 be granted by 
Congress for the purpose of building a new light-station where it would 
not be exposed to danger. This amount was appropriated by act 
approved August 30, 1890. A location was selected nearly a mile in a 
westerly direction from the old site, and on February 13, 1891, the 
engineer of the district proposed that the new tower be built of iron 
and of the same design as that at Cape Henry, Virginia, erected in 
1881. This is a conical structure, built of iron plates, and seemed to 
adapt itself to the requirement of rapid erection at the site, which is a 
necessity because of the short working season there. The Light-House 
Board, however, at its session on April 11, 1892, selected for the purpose 
a tower similar to that at Waackaack, New Jersey, or Southwest Pass, 
Louisiana, which, besides being much less expensive, it considered 
would be so different in appearance from the Cape Henry tower as to 
prevent any chance of its being mistaken by mariners for that light- 
house. It would also admit of a quick setting-up of the parts at the site. 

The plans and specifications were prepared in the office of the Board. 
They were printed in April, 1893, and bids from iron manufacturers 
were received in May to furnish the metal work and deliver and erect 
at the respective sites, the towers for this and the Hog Island light- 
stations, it having been found desirable, for economical and other 
reasons, to have both towers identical and manufactured under the one 
contract. 

The construction of the tower was begun at the contractor's shops in 
June, 1893. The first series of the ironwork, 27 feet in height of tower, 
was finished in November, 1893; the second series, 52 feet in height of 
tower, in January, 1894; the third, 75 feet in height of tower, in Feb- 
ruary; the fourth and fifth, 115 feet 9 inches of total height, in March; 
the sixth and seventh, 149 feet 6 inches of total height, in May, and the 
eighth (or last) series, 192 feet 7 inches total height, including the lan- 
tern, in August. Each series was completely erected separately, and 
after inspection by the agent of the Light- House Board, was taken 
apart and removed, in readiness for shipment to the site. 

Meanwhile the preparation of the foundation to receive the tower 
had been commenced by the engineer's working party. This work was 
done as follows: 

After the site had been properly marked off, an iron caisson, 21 feet 
in diameter, built of three-eighth-inch boiler iron, was erected in the 
center of the foundation area. The sand was excavated from the inside. 
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ApprapriatioM made at the third $e99Um of tke F%fif4kird Comfrag far light-koum 



Supplies of lightrhonses 1385,000 

Repairs of light-honaes 490,000 

Salaries of light-keepen... 690,000 

Expenses of light-^esselB 285,000 

Expenses of bnoyage 415,000 

Expenses of fog signals 70,000 

Inspecting Ughts 3,000 

Lighting rivers 300,000 

Survey of light-house sites 1,000 

8FKCIAL WORKS. 

Boston light-vessel, additional 36,000 

Butler Flat, Massachusetts 45,000 

Cheqnamegon Point light and fog-signal station, Wisconsin 10^ 000 

Detroit River lights, Michigan, north and south ends of Grassy Island 6, 700 

Devils Island light and fog-signal station, Wisconsin 22,000 

Eagle Harbor fog signal, Michigan 5,000 

Grand Marais light-station, Michigan (making avaUable) 4, 000 

Grand Marais Harbor of Refuge, light and bell, Michigan 15, 000 

Grays Harbor light and fog-signal station, Washingtim 39,500 

Kennebec River lights, Maine 17, 000 

Lower Cedar Point light-s ation, Potomac River, Maryland (with power to 

contract up to $75,000) 25,000 

Manitowoc fog signal, Wisconsin 5,500 

Maumee range light-station 20,000 

Mendota light-station, Michigan 7,500 

Mobile Ship Channel lights, Alabama 30,000 

North Head light-station, Washington ^,000 

North Manitou light and fog signal, Michigan 20,000 

Gil houses for light-stations 5,000 

Plum Beach light and fog-signal station, Rhode Island (with power to con- 
tract up to $60,000) 20,000 

Portage Lake Ship Canal Pierhead fog signal, Michigan 5, 500 

Porte des Morts range lights and fog-signal station, Michigan 21, 000 

Sheboygan fog signal, Wisconsin 5,500 

Smith Point light-house, Chesapeake Bay, Maryland (with power to con- 
tract up to $80,000) 25,000 

South Fox Island fog signal, Michigan 5,500 

Sontiiwest Ledge fog signal, Connecticut 3,000 

Spectacle Island range lights, Massachusetts 9,350 

Spring Point Ledge light and fog signal, Maine (with power to contract up 

to $45,000) 20,000 

Squaw Point light, Michigan 5,000 

Staten Island light-house depot sea wall ^ 25,000 

Sturgeon Bay Canal light-station, Wisconsin 20,000 

Tibbetts Point fog signal, New York 4,300 

Umatilla Reef light-vessel, Washington (with power to contract up to 

$80,000) 40,000 

NEW WORKS ATJTHOBIZED. 

Congress aathorized, by act approved on February 15, 1893, the estab- 
lishment of a number of light- stations at an aggregated cost of nearly 
half a million dollars, but made no appropriation at that time for their 
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constructioii. Since then, from time to time, appropriation has been 
made for the erection of many of them. The following is a list of the 
light-stations remaining for which no appropriation has yet been made, 
with the maximum amount which each may cost: 

GaUoo Island fog signal, New York $5,700 

Carltonlslandlight-house, New York 8,600 

Bay State Shoal lights, New York 800 

Erie Harbor (Presqu'ile) fog signal, Pennsylvania 4, 300 

Fairport Harbor fog signal, Ohio ' 4, 300 

Lorain Harbor (Black River) fog signal, Ohio 4^300 

Port Clinton light, Ohio, reestablishing 1, 500 

Poe Reef light-vessel, Straits of Mackinac, Michigan 25, 000 

Big Sable Point fog signal, Michigan 5,500 

Sand Hills light-house, Michigan 20, 000 

Bayfield light and fog signal, Wisconsin 5, 000 

Pats (or Hat) Point light and fog signal, Minnesota 15, 000 

Ludington light and fog-signal station, Michigan, keeper's dwelling 4, 500 

St. Joseph fog signal, Michigan 5,000 

St. Martin Island light, Michigan 15,000 

Little Gnll Island light and fog signal, Michigan 20, 000 

Peshtigo Shoal, Green Bay, Wisconsin 10, 000 

Wilson Harbor light, New York 2,500 

Big Oyster Bed Shoal light and fog signal. New Jersey 25, 000 

Deer Point light, Florida 1,000 

New York Slough light and fog signal, California 10, 000 

Mermenteau River light, Louisiana 7, 000 

Willamette River, Oregon, 25 beacon lights and buoys between Salem and 

Portland 5,000 

A detailed statement of the work done in each of the sixteen light- 
house districts is made in the body of the report, under specified head- 
ings, trom which it will be evident that the Board has brought the 
numerous and varied aids to navigation under its charge up to the 
proper standard, and that it has done all that was possible, with the 
funds provided, to meet the requirements of commerce and navigation. 

SUPPLIES OF LIGHTHOUSES. 

The appropriation for 1895 was $385,000. While the appropriation 
was the same as that of the previous year, the number of light-stations 
was increased, and it is reasonable to expect that appropriations will 
be made during the present session of Congress for still other light- 
stations. 

The Board has found it impossible, with funds provided, to keep up 
its reserve stock of supplies with which to meet emergencies. This 
stock has been heavily drawn upon. The meagerness of preceding 
appropriations has made it necessary for the Board to cut down the 
quantity of supplies furnished yearly to the light-houses to such an 
extent that it can go no further without danger to the lights. In spite 
of the severe economy used, there is danger that the present lights 
and those which are being built can not be properly kept up without an 
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Wreck of steamer Alleghany^ Delaware Bay^ New Jersey. — A gas- 
lighted buoy, November 7, 1894. 

Hetzel Shoalj off Cape Canaveral^ Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Flum Beaxih Shoaly Narragansett Bay, Rhode Island. — A bell buoy, 
March 1, 1895. 

Outer Entrance^ Chesapeake Bay^ Virginia. — A whistling buoy, April 
2, 1895. 

Horn Island Pass^ Mississippi Sound, Mississippi. — A whistling buoy, 
April 18, 1895. 

Oreen Island Seal Ledges^ off West Penobscot Bay, Maine. — A whistling 
buoy, April 20, 1895. 

Tangier Island Shoal Lump, Chesapeake Bay, Virginia. — A gas-]ighted 
buoy, May 1, 1895. 

Staniford Ledge, Portland Harbor, Maine. — A bell buoy, June 24, 
1895. This buoy is operated electrically from Portland Preak- 
water light-station. 

BUOYS DISCONTINUED. ^ 

During the fiscal year the following-named special buoys were 
discontinued : 

South Pass, off South Pass entrance to the Mississippi River, Louisi- 
ana.— A whistling buoy, November 5, 1894. 

Sewell Point, Hampton Road^, Virginia. — A bell buoy, January, 1895. 

Fox Rock (Orford Reef), off the seacoa^t of Oregon. — ^A whistling 
buoy, January 30, 1895. 

Ohio Shoal, off Cape Canaveral, Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Cape Charles, entrance to Chesapeake Bay, Virginia.-r-A whistling buoy, 
April 2, 1895. 

Mid-channel, easterly entrance to Nantucket Sound, Massachusetts. — A 
bell buoy, May, 1895. 

TEMPORARY CHANGES IN AIDS TO NAVIGATION. 

During the fiscal year the following temporary changes were made 
in aids to navigation: 

Connors Point range {front) post light, Superior Bay, Minnesota. — Car- 
ried away by a tug July 3, 1894. Eeestablished July 20, 1894. 

Smith Island, Strait of Juan deFuca, Washington. — Lens-lantern light 
shown from July 5 to July 15, 1894, during repairs to regular 
illuminating apparatus. 

Northeast End light-vessel. No. 44, off seacoast of New Jer«6y.— With- 
drawn from her station for repairs and replaced by whistling 
buoy July 25, 1894. Light- vessel replaced and whistling buoy 
withdrawn August 6, 1895. 
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Fenwiek Island Shoal Ught-vessely N'o. 52^ off sea^coa^t of Maryland. — 
Withdrawn from her station for repairs and replaced by a whist- 
ling and a bell buoy August 5, 1894. Light- vessel replaced and 
buoys withdrawn August 12, 1894. 

8t Qeorge Reef light-station^ off seacoast of California, — Character- 
istic of fog signal changed, owing to scarcity of water, Sep- 
tember 1, 1894. Working of fog signal still further reduced 
November 10. Characteristic of signal reestabUshed November 
26, 1894. 

Grosse Isle South Channel^ Detroit RiveVy Mi^ihigan. — Rear structure 
blown down and temporary structure erected September 3, 1894. 
Height of both lights reduced on same date. 

Columbia River light-vessel^ No. 50, off entrance to Columbia River, 
Oregon. — Withdrawn from her station for repairs and replaced 
by a buoy August 22, 1894. Light-vessel replaced and buoy 
withdrawn September 6, 1894. 

WrecJc of the ^^Oeorge Hurst ^^ light. New Torlc Harbor, New York. — 
Fixed red lantern light established on wreck September 12, 1894, 
and discontinued September 14, 1894, the wreck having' been 
removed. 

Beaver Island, light-station, Lake Michigan, Michigan. — Fog signal dis- 
abled September 12 and repaired September 21, 1894. 

St. Marys Falls Canal (south pier) light, St. Marys River, Michigan. — 
Shifted out of position by collision with the schooner H, A. 
Ha^ood September 23 5 was replaced in position October 13, 1894. 

Ration Island Shoal post light, St. Johns River, Florida. — The struc- 
ture was destroyed and the light extinguished September 26. It 
was rebuilt and the light reestablished December 8, 1894. 

Great Marsh Island Shoal post light, St. Johns River, Florida. — The 
structure was destroyed and the light extinguished September 
26. It was rebuilt and the light reestablished December 8, 1894. 

Morris Island north range (j'ront) light, entrance to Charleston Harbor, 
South Carolina. — The beacon was carried away and the light 
extinguished September 27, and on the next day the light was 
reestablished. 

Marquette Breakwater light, Lake Superior, Michigan. — Changed to a 
fixed lantern light for a short time in September, 1894, during 
the removal of the tower to the outer end of the extended break- 
water. 

Cape Charles light-vessel, No. 49, off the entrance to Chesapeake Bay, 
Virginia. — Broke adrift from her moorings in the gale of Septem- 
ber 28, and replaced on her station October 4, 1894. 

Salisbury Beach range (front) light, entrance to Newburyport Harbor^ 
Massachusetts, — Carried away in the storm October 1, and rees- 
tablished October 7, 1894. 
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Gape San Bias lights Gulf coast of Florida. — Extinguished donng the 
gale of October 8 and 9, 1894, owing to the uDdermining of the 
tower and carrying away of jMfft of the station. 

Cornfield Point light-vessel^ No. 51^ Long Island Sound^ Connecticut. — 
Withdrawn from her station for repairs and replaced by r^ef 
light- vessel No. 20, showing a fixed white reflector light instead 
of an occulting electric light, and sounding a bell struck by hand 
instead of a steam fog signal, November 8, 1894. Belief light- 
vessel No. 20 broke adrift from her moorings November 16, and 
was replaced November 21, 1894. Light- vessel No. 20 withdrawn 
and i)ermanently replaced by light- vessel No. 48, January 15, 1895. 
Steam fog signal disabled and bell struck by hand January 26, 
1895. Steam fog signal repaired and put into operation Febru- 
ary 17, 1895. 

Point Conception light-station^ seacoast of Ca^t/brnta.— Characteristic 
of fog signal modified owing to scarcity of water November 8, 
1894. Characteristic of signal reestablished December 13, 1894. 

Key West light-station^ Florida. — Third-order light extinguished and 
lens-lantern light, without red sectors, substituted November 
30, 1894, to remain during the work of increasing height of tower. 
Third-order light with red sectors reestablished and temporary 
light extinguished February 5, 1895. 

Bar Point light-vessel^ No. 59, mouth of Detroit River, Michigan — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 9, 1895. 

Limekiln Crossing light-vessel (south). No. 64, Detroit River, Michigan. — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Limekiln Crossing light-vessel {north), No. 65, Detroit River Michigan, — 
Withdrawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Ballard Reef light-vessel. No. 63, Detroit River, Michigan. — With- 
drawn from her station for the winter December 11, 1894. 
Replaced April 10, 1895. 

Lake Huron light-vessel. No. 61, Lake Huron, Michigan,. — Withdrawn 
from her station for the winter December 12, 1894. Replaced 
April, 1895. 

Poe Reef light-vessel, No. 62, easterly entrance to the Straits of Ma>cki- 
nac, Michigan. — Withdrawn from her station for the winter 
Decenaber 12, 1894. Replaced April 21, 1895. 

Simmons Reef light-vessel, No. 55, Lake Michigan, Michigan. — With- 
drawn from her station for the winter December 10, 1894. 
Replaced April 24, 1895. 

White Shoal light-vessel, No. 56, Lake Michigan, Michigan. — With- 
drawn from her station for the winter December 12, 1894 
Replaced April 20, 1895. 
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Orays Beef light vesselj Nq. 57 j Lake Michigan, Michigan. — Withdrawn 
from her station for the winter December 12, 1894. Replaced 
April 20, 1895. 

Eleven-Foot Shoal light-vesselj No. 60j Qreen Bay, Michigan. — With- 
drawn from her station for the winter December 7, 1894. Replaced 
April 19, 1895. 

Qrossepoint light vessel. No. 10, Lake St. Clair, Michigan. — Withdrawn 
from her station for the winter December 26, 1894. Replaced 
April 10, 1895. 

Moosahec Bea^h light, easterly entrance to the rea^ch, Maine. — Discon- 
tinned for the winter December 28, 1894. Reestablished March 
22, 1896. 

Crescent Lake post light, St. Johns Biver, Florida. — Structure burned 
and light displayed from the remains January 24. Structure 
rebuilt and light displayed as usual February 14, 1895. 

Browns Head light, westerly entrance to Fox Islands ThoroughfarCj 
Maine. — Extinguished February 7, owing to the closing of the 
thoroughfare by ice, and relighted February 21, 1895. 

Lawrence Point Ledge post light. East Biver, New Forfc.— Structure 
carried away by ice and light extinguished February 7. Struc- 
ture rebuilt and light reestablished May 3, 1895. 

Wreck of John C. Haynes light, Hampton Boads, Virginia. — Estab- 
lished to mark the wreck February 9 5 discontinued February 19, 
1895. 

South Brother Island Ledge post light. East Biver, New York. — Struc- 
ture carried away by ice and light extinguished February 10. 
Structure rebuilt and light reestablished May 3, 1895. 

Bmh Bluff light-vessel, Elizabeth Biver, Virginia. — Light-house tender 
Holly, used as a light- vessel, having been carried away by ice 
two days in succession, was withdrawn from the station Febru- 
ary 13, and replaced by the schooner Drift February 18, 1895. 
Schooner Drift withdrawn from the station and the Holly replaced 
March 5, 1895. 

Smith Point light-station, mouth of Potomac Biver, Chesapeake Bay, 
Virginia. — Carried away by ice 5 light and fog signal discontinued 
February 14, 1895. 

North Biver light-station, Albemarle Sound, North Carolina. — Light 
and fog signal discontinued, owing to the close of navigation by 
ice February 14; reestablished February 23, 1895. 

Old Plantation Flats light-station, Chesapeake Bay, Virginia. — Struc- 
ture canted up by ice and light and fog signal discontinued 
February 18; reestablished March 4, 1895. 

Ice House post light, Thames Biver, Connecticut — Structure carried 
away by ice and light extinguished March 2; rebuilt and rees- 
tablished April 3, 1895. 
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Conch Bar post Ughty No. 36, Indicm Bwer, Florida. — A tubular^antern 
light, January 31, 1895. 

'Bohym&m Lump, Chesapeake Bay, Maryland. — ^A lens^lantem light, 
February 22, 1896. (Wreck of structure carried away by ice.) 

Venus Point range {front), entrance to Savannah River, South Caro- 
lina. — A reflector light, March 18, 1895. 

Maumee outer range, Maumee Bay, Ohio. — Two sixth-order lights, 
opening of navigation, 1895. 

Maumee middle range, Maumee Bay, Ohio. — ^Two sixth-order lights, 
opening of navigation, 1895. 

Mmmiee inner range, Maumee Bay, Ohio. — Two «ixth-order lights, 
opening of navigation, 1895. 

Gremd Haven Pierhead range {front). Lake Michigam,^ Michigan. — ^A 
lantern light, May 4, 1895. 

Orange Pwrkpost light, No. 38, St. Johns Biver, Florida, — A tubular- 
lantern light. May 10, 1895. 

FOa SIGNAL DISCONTINUED. 

Buring the fiscal year the following-named fog signal was discon- 
tinued : 

Trinity Shoal light-vessel. No, 43, Gulf of Meocico, Louisiana. — A 12- 
inch steam whistle, August 15, 1894. 

CHANGES IN LIGHTS. 

During the fiscal year the following changes were made in existing 
lights: 

Grand Haven Pierhead range '{front). Lake Michigam>, Michigan, — 

Changed July 6, 1894, from a tubular-lantern to a lantern light. 
New Channel range post lights. Cape Fear River, North Carolina. — 

Changed July 10, 1894, from tubular-lantern to lens-lantern lights. 

Height of front and rear lights increased, respectively, to 20 feet 

and 38 feet. 
Smith Island range post lights, Cape Fear River, North Carolina, — 

Changed July 10, 1894, from lens-lantern to lantern lights. 

Height of front and rear lights increased, respectively, 2 feet 

and 3 feet. 
Maumee Bay ranges, Maumee Bay, Ohio. — Luminous intensity of lights 

increased July 20, 1894, by changing the front and east lights 

from reflector to lens-lantern lights, and the west light from a 

reflector to a lantern light. 
Muskegon Pierhead range {front), Lake Michigan, Michigan. — Changed 

July 21, 1894, from a tubular-lantern light to a lantern light. 
Nantucket New South Shoal light-vessel, off Nantucket Shoals, Massa- 
chusetts. — Changed from light- vessel No. 54 to light- vessel No. 58, 

July 26, 1894. 
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Barlotc Point post lighty Columbia River ^ Washington. — Changed Sep- 
tember Sj 1894, from a clnster of piles to au arm on a tree. 

La Dupost light J Columbia River , Wa^ington* — Changed from fixed 
red to fixed white, September 8, 1894. 

St. Helens Jetty post lightj Columbia River, Washington. — Changed 
from fixed red to fixed white, and from a framework to a gallows 
frame, September 8, 1894. 

Cherry Island range (front), Delaware River, Delaware. — Changed 
September 20, 1894, from fixed to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Waaclca4ic1c (main channel range, rear), New York Bay^ New Jersey. — 
Changed to a new structure, height increased from 76 to 101 J 
feet, and luminous intensity increased by changing to a second- 
order range lens, October 25, 1894. 

Fiwns Point range (front), Delaware River^ New Jersey. — Changed 
October 31, 1894, fro'm fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

New Cattle range (front) Delaware River, Delaware. — Changed Octo- 
ber 31, 1894, from fixed white to fixed white during periods of 2 
seconds, separated by an eclipse of 1 second's duration. 

Deep Wat-er Point range (front), Delaware River, New Jersey. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by an eclipse of 1 second's duration. 

Schooner Ledge range (front), Delaware River, Penn^lvania. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seoonds, separated by an eclipse of 1 second's duration. 

Billingsport range (front), Delaware River, New Jersey. — Changed 
October 31, 1894, from fixed white to fixed white during periods 
of 2 seconds, separated by au eclipse of 1 second's duration. 

Roelc Island^ 8t. Lawrence River, New York. — Height increased to 45 
feet in October, 1894. 

Beacon 1 post light, Columbia River, Oregon. — Changed December 1, 
1894, from red to white. 

Sumdy HooJc light-vessel, entrance to New YorJc Bay, New York. — 
Changed from light- vessel No. 48 to light- vessel No. 51; charac- 
t^istic changed from one flashing red and one fixed red reflector 
light to one fixed white electric light, shown simultaneously from 
a group of four lens lanterns, during periods of 12 seconds' dura- 
tion separated by an eclipse of 3 seconds' duration,* height 
increased from 37 feet to 54 feet, December 5, 1894. 

Scotland light-vessel. No. 7, entrance to New York Bay, New Jersey. — 
Changed December 5, 1894, from two fixed white to two fixed 
red lights. 

Ram Island Reef light-vessel. Fishers Island Sound, New York. — 
Changed December 8, 1894, from light- vessel No. 19 to light- 
vessel No* 23, having a red instead of a straw-colored hull, and 
black instead of red day macks at the mastheads. 
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Execution Rocks, Long Island Sound, New York, — The easterly edge 
of the red sector was corrected December 8, 1894, to bear NE. J 
N. and guide clear of the south end of Hart Island. 

Coon Island post light, entrance to the Willamette River, Oregon. — 
Changed December 18, 1894, from red to white. 

Cornfield Point light-vessel, Long Island Sound, Connecticut — Changed 
from light- vessel No. 20, temporarily marking the station, to 
light- vessel No. 48; characteristic changed to two reflector lights, 
the one on the foremast showing a white flash every 30 seconds, 
and that on the mainmast showing flxed red; height decreased 
from 54 feet to 37 feet, January 15, 1895. 

Muskegon Pierhead, Lake Michigan, Michigan. — Changed, January 16, 
1895, to illuminate the entire honzon. 

Grant Farm (lower) post light, Indian River, Florida. — Changed from 
white to red, the color of its day mark from black to red, and its 
number to 14J, January 31, 1895. 

Port Penn range (front), Delaware River, Delaware. — Changed Feb- 
ruary 14, 1895, from flxed white to fixed white during periods of 
2 seconds, separated by an eclipse of 1 second's duration. 

Wolf Trap, Chesapeake Bay, Virginia. — Changed February 28, 1896, 
from flxed white varied by a white flash every 10 seconds, to 
fixed white varied by a white flash every 25 seconds. 

Cubits Gap post light, Mississippi River, Louisiana. — Changed from 
fixed white to fixed red, March 1, 1895. 

Waackaack, New York Bay, New Jersey, — Changed by the substitu- 
tion of a third-order for the first-order lamp in each of the two 
range lenses, April 18, 1895. 
■ Sand Spit, Hudson River, New York. — Exhibited from a new struc- 
ture, a dolphin of five piles, May 2, 1895. 

Ahnapee Pierhead range (rear). Lake Michigan, Wisconsin, — Changed, 
June 6, 1895, from a lens-lantern to a fifth-order light. 

Smith Point light-vessel, Chesapeake Bay, Virginia. — Changed, June 8, 
1895, from the schooner Drift to light-vessel No. 46, from two 
lens-lantern to two reflector lights, and from 57 to 45 feet in 
height. 

Yaquina Bar range (rear) beacon, Yaquina Bay, Oregon. — Height 
increased to 30J fe^t, June 18, 1895. 

Mahon River, Delaware Bay, Delaware. — Changed, June 29, 1895, from 
flxed white to flxed white with a narrow fixed red sector between 
S. 260 15' W. (SSW. I W.) and S. 31© 25' W. (SSW. f W.). 

CHANGES IN FOG SIGNALS. 

During iuc fiscal year the following-described changes were made in 
fog signals: 

North Hook beacon, Sandy Hook, New Jersey. — The characteristic of 
the siren was changed, November 30, 1894, to sound blasts of 3 
seconds, separated by silent intervals of 27 seconds' duration. 
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Sandy Hook light-vessel^ entrance to Netc Torlc Bay^ New York. — The 
12inch steam whistle was changed, December 5, 1894, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 12 
seconds. 

Wolf Trap, Chesapeake Bay^ Virginia, — Changed, January 7, 1895, 
from a bell struck by hand to a DaboU trumpet sounding blasts 
of 3 seconds' duration, separated by silent intervals of 7 seconds. 

Cornfield Point light-vessel^ Long Island Sound^ Connecticut, — Changed 
from a 12-inch to a 10-inch steam whistle, and from blasts of 3 
seconds' duration, separated by silent intervals of 12 seconds, to 
blasts of 3 seconds' duration, separated by alternate silent inter- 
vals of 1 second and 30 seconds, January 15, 1895. 

St, George Beefj off the seacoast of California. — Changed, March 1, 
1895, to sound blasts of 5 seconds' duration, separated by silent 
intervals of 75 seconds. 

Fort Gratiotj Lake Huron^ Michigan, — Changed, April 8, 1895, to sound 
blasts of 3 seconds' duration, separated by silent intervals of 17 
seconds. 

Buffalo Breakwater {north end), Lake Erie, New York, — Changed, June 
1, 1895, to sound blasts of 3 seconds' duration, separated by silent 
intervals of 57 seconds. 

Avery Bock, Machias Bay, Maine, — Changed, June 20. 1895, from a 
blow every 11 seconds to a blow every 10 seconds. 

Pond Island, mouth of the Kennebec Biver, Maine. — Changed, June 
20, 1895, from a blow every 8 J seconds to a blow every 10 seconds. 

CHANGES IN LOCATION. 

The location of the following-named lights was changed during the 
fiscal year: 

Grand Haven Pierhead range {front) light, Lake Michigan, Michi- 
gan. — Moved, July 6, 1894, 278 feet nearer the outer end of the 
south pier. 

New Channel range {front) post light, Cape Fear Biver, North Caro- 
lina.— Moved, July 10, 1894, 320 feet NNW. A" W., from its 
former position. 

New Channel range {rear) post light. Cape Fear Biver, North Caro- 
lina.— Moved, July 10, 1894, 350 feet NINW. J W., from its former 
position. 

Smith Island range {front) post light. Cape Fear Biver, North Caro- 
lina.— Moved, July 10, 1894, about 1,600 feet W. | I^T. from its 
former position. 

Smith Island range {rear) post light, Cape Fear Biver, North Caro- 
lina.— Moved, July 10, 1894, about 2,100 feet N^W. i W. from its 
former position. 

Muskegon Pierhead range {front) light, Lake Michigan, Michigan. — 
Moved, July 20, 1894, 323 feet nearer the outer end of the south 
pier. 



16 REPORT OF THE LIGHT-HOUSE BOARD. 1895. 

Gape Canaveral light, seacoa^t of Florida. — Moved, July 25, 1894, 5,200 
feet S. 870 24' W. (W. J 8.) from its former position, 

Nantucket New South Shoal light-vesselj off NantucTcet Shoals, Ma^ssor 
chv^etts, — Moved, July 26, 1894, a little to the southward and 
westward. 

Northeast End light-vessel JTo. 44, off the seacoast of New Jersey, — 
Moved, September 1, 1894, about 2 miles E. | S. from her former 
moorings. 

Five-Fathom Bank light-vessel No. 40, off the seacoast of New Jersey. — 
Moved, September 1, 1894, about If miles SE. by. S. from her 
former moorings. 

Barlow Point post light^ Columbia River, Washington. — Moved, Sep- 
tember 8, 1894, about 1,400 feet WNW. from its former position. 

Scotch Cap post light, Thames Biver, Connecticut — Moved, September 
10, 1894, from the west bank of the river S. by E. to a location in 
6 feet of water. 

Marquette Breakwater light., Lake Superior, Michigan, — Moved, Octo- 
ber 1, 1894, about 1,000 feet to the outer end of the extended 
breakwater. 

Salisbury Beach range {front) lights entrance to Newburyport Sarbor, 
Massachusetts. — Moved, October 7, 1894, northwesterly, along the 
range line, 20 feet from its former position. 

Waaxika^ack {iiuidn channel range^ rear) light, New York Bay, New Jer- 
sey.— MoYed, October 25, 1894,, 52 feet westerly, along the main 
channel range, to the position occupied previous to November, 
1892. 

Salisbury Bea^h range {front) light, entrance to Newburyport Harbor^ 
Massachusetts. — ^Moved, October 29, 1894, northwesterly, along 
tho range line, 20 feet from its former position. 

Fort Mifflin fog signal, Delaware Biver, Pennsylvania. — Moved, No- 
vember 19, 1894, from the dock to the parapet back of the dock 
at Fort Mifflin. 

Kewaunee Pierhead range {rear) light, Lake Michigan, Wisconsinj, — 
Moved November 2, 1894, 300 feet nearer the outer end of the 
north pier. 

Winter Point raaige {rear) light, St Marys Biver ^ Michigan. — Moved, 
November 3, 1894, to a point on the westerly prolongation of the 
range line 675 feet in rear of the front light. 

Twin Biver Point light^ Lake Michigan, Wisconsin. — Moved Novem- 
ber 19, 1894, to a new tower, located 47 feet 8, 68° 30' W. 
( WSW. J W.) from the former tower. 

Salisbury Beach range lights, entrance to Newburyport Harbor^ Mm- 
sa^chusetts.-^Mowed, November 20, 1894, about one-fourth mile 
NNE. from their former location, to mark the line of be^ water 
across the bar* 
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Beacon 1 post light ^ Columbia River ^ Oregon, — Moved, December 1, 

1894, into 14 feet of water about five-eighths mile westerly from 
its former position. 

South Pass light-vessel^ No, 43, off South Pass, entrance to the Missis- 
sippi River, Louisiana. — Moved, December 3, 1894, into 82 feet of 
water about 1 mile NE. from her former moorings. 

Cubits Gap post light, Mississippi River, Louisiana, — Moved, January 
1, 1895, about one-third mile up the river and exhibited from the 
fog-bell tower at a height of 35 feet. 

Smith Point post light, Columbia River, Oregon, — Moved, January 1, 

1895, to a stake on the railway trestle off the point. 

Micco post light, Indian River, Florida, — Moved, January 31, 1895, to 
a new structure about 1 mile to the southward and eastward of 
Grant Farm. 

St, Lucie post light, Indian River, Florida. — Moved, January 31, 1895, 
to anew structure nearly five-eighths mile W. J N. from its former 
location. 

North Narrows post light, Indian River, Florida, — Moved, January 31, 
1895, about three-eighths mile NNW. of its former location. 

Barlow Point range (front) post light, Columbia River, Washington. — 
Moved, February 8, 1895, to a new structure. 

Fairport Pierhead range {front) light. Lake Erie, Ohio. — Moved, Feb- 
ruary 1, 1895, 122 feet to the southward of its former location. 

Orosse Isle South Channel range lights, Detroit River, Michigan, — On 
March 30, 1895, the front ard rear lights of this range were rees- 
tablished, each in a new structure, and the heights changed, 
respectively, to 30 feet and 50 feet above the level of the river. 

Lake Huron light- vessel, No. 61, off the entrance to the St. Clair River, 
Michigan. — Moved, on the opening of navigation 1895, to a posi- 
tion 9,125 feet N. 19° 53' E. (N. f E.) from Fort Gratiot light- 
house. 

Grand Haven Pierhead light. Lake Michigan, Michigan. — Moved, May 
4, 1895, 511 feet nearer the outer end of the south pier. 

NEW BUOYS. 

During the fiscal year the following-named special buoys were 
established: 

Trinity Shoal, Gulf coast of Louisiana, — A bell buoy, August 15, 1894. 

Lloyd Point, Shoal, off Lloyd Neck, Long Island Sound, New York. — 
A bell buoy, September 13, 1894. 

Sewell Point, Hampton Roads, Virginia.— A bell buoy, September 19, 
1894. 

Baker Shoal, Delaware River, New Jersey.— A gas-lighted buoy, Sep- 
tember 29, 1894. 

Bishop Rock Shoal, Narragansett Bay, Rhode Island, — A bell buoy, 
October 19, 1894. 
6603 JL H 2 
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Wreck of steamer Alleghany, Delaware Bay^ New Jersey. — A gas- 
lighted buoy, November 7, 1894. 

Hetzel Shoal, off Gape Canaveral, Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Plum Bea^h Shoal, Narragansett Bay, Rhode Island. — A bell buoy, 
March 1, 1895. 

Outer Entrance, Chesapeake Bay, Virginia. — A whistling buoy, April 
2, 1895. 

Horn Island Pass, Mississippi Sound, Mississippi. — A whistling buoy, 
April 18, 1895. 

Oreen Island Seal Ledges^ off West Penobscot Bay, Maine. — A whistling 
buoy, April 20, 1895. 

Tangier Island Shoal Lump, Chesapeake Bay, Virginia. — A gas-lighted 
buoy, May 1, 1895. 

Staniford Ledge, Portland Harbor, Maine. — A bell buoy, June 24, 
1895. This buoy is operated electrically from Portland Preak- 
water light-station. 

BUOYS DISCONTINUED. 

During the fiscal year the following-named special buoys were 
discontinued : 

South Pass, off South Pass entrance to the Mississippi River, Louisi- 
ana. — A whistling buoy, N^ovember 5, 1894. 

Sewell Point, Hampton Roads, Virginia. — A bell buoy, January, 1895. 

Fox Bock (Orford Reef), off the seacoast of Oregon. — A whistling 
buoy, January 30, 1895. 

Ohio Shoal, off Cape Canaveral, Florida. — A whistling buoy, Janu- 
ary 31, 1895. 

Gape Charles, entrance to Chesapeake Bay, Virginia. — A whistling buoy, 
April 2, 1895. 

Mid-channel, easterly entrance to Nantucket Sound, Massachusetts. — A 
bell buoy, May, 1895. 

TEMPORARY CHANGES IN AIDS TO NAVIOATION. 

During the fiscal year the following temporary changes were made 
in aids to navigation: 

Connors Point range (front) post light, Superior Bay, Minnesota. — Car- 
ried away by a tug July 3, 1894. Reestablished July 20, 1894. 

Smith Island, Strait of Juan deFuca, Washington. — Lens-lantern light 
shown from July 5 to July 15, 1894, during repairs to regular 
illuminating apparatus. 

Northeast End light-vessel. No. 44, off seacoast of New Jcr«ey.— With- 
drawn from her station for repairs and replaced by whistling 
buoy July 25, 1894. Light-vessel replaced and whistling buoy 
withdrawn August 6, 1895. 
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Fenwick Island Shoal light-vessel^ No. 52^ off sea^ioast of Maryland. — 
Withdrawn from her station for repairs and replaced by a whist- 
ling and a bell buoy August 5, 1894. Light- vessel replaced and 
buoys withdrawn August 12, 1894. 

St. Oeorge Reef light-station^ off sea^oast of Oalifornia. — Character- 
istic of fog signal changed, owing to scarcity of water, Sep- 
tember 1, 1894. Working of fog signal still further reduced 
November 10. Characteristic of signal reestablished November 
26, 1894. 

Grosse Isle South Ghannely Detroit River j Michigan. — Rear structure 
blown down and temporary structure erected September 3, 1894. 
Height of both lights reduced on same date. 

Columbia River light-vessel^ No. 50, off entrance to Columbia Eiver, 
Oregon. — Withdrawn from her station for repairs and replaced 
by a buoy August 22, 1894. Light-vessel replaced and buoy 
withdrawn September 5, 1894. 

Wreck of the ^^ Oeorge Hurst ^^ light. New York Harbor, New York, — 
Fixed red lantern light established on wreck September 12, 1894, 
and discontinued September 14, 1894, the wreck having been 
removed. 

Beaver Island light-station, Lake Michigan, Michigan. — Fog signal dis- 
abled September 12 and repaired September 21, 1894. 

St. Marys Falls Canal {south pier) light, St. Marys River, Michigan. — 
Shifted out of position by collision with the schooner H. A. 
Hagood September 23; was replaced in position October 13, 1894. 

Batton Island Shoal post light, St. Johns River, Florida. — The struc- 
ture was destroyed and the light extinguished September 26. It 
was rebuilt and the light reestablished December 8, 1894. 

Great Marsh Island Shoal post light, St. Johns River, Florida. — The 
structure was destroyed and the light extinguished September 
26, It was rebuilt and the light reestablished December 8, 1894. 

Morris Island north range (j'ront) light, entrance to Charleston Harbor, 
South Carolina. — The beacon was carried away and the light 
extinguished September 27, and on the next* day the light was 
reestablished. 

Marqvstte Breakwater light, Lake Superior, Michigan. — Changed to a 
fixed lantern light for a short time in September, 1894, during 
the removal of the tower to the outer end of the extended break- 
water. 

Cape Charles light-vessel, No. 49, off the entrance to Chesapeake Bay, 
Virginia. — Broke adrift from her moorings in the gale of Septem- 
ber 28, and replaced on her station October 4, 1894. 

Salisbury Beach range (front) light, entrance to Newburyport Harbor^ 
' Massa>chusetts, — Carried away in the storm October 1, and rees- 
tablished October 7, 1894. 
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Sixth District. 

light would more than compensate for the one discontinued at Federal Point. It 
may be proper to add that there is no first-order light-house between Cape Lookout, 
North Carolina, and Cape Romain, South Carolina, a distance of about 170 nautical 
miles. Recent changes in the lighting of the entrance to the Cape Fear River have 
almost eliminated the Capo Fear light-house (Bald Head) as a harbor light. Its only 
use is that of a rear beacon to a stake light forming a range to guide up the river 
after crossing the bar. Upon the establishment of the proposed new light on the 
pitch of Cape Fear the old light might be discontinued, as the tower and the keeper's 
dwelling are antiquated and discreditable to the Light-House Establishment. 

Urgent petitions have been presented to the Light-House 6o£U*4 by 
commercial and pilot associations of Wilmington, N. C, and by ship- 
masters trading to that port, which have had its careful consideration 
and approval. 

It is estimated that a tower 150 feet high, with suitable oil room, 
keeper's dwellings, and outbuildings, on the pitch of Cape Fear, will 
cost $70,000, and it is recommended that this amount be appropriated 
therefor. 

— . Oak Island^ mouth of Cape Fear River ^ North Carolina, — ^Puring 
the year this station was discontinued, changes in the channel at the 
entrance to the Cape Fear Eiver, North Carolina, having rendered its 
lights useless as guides. * The illuminating apparatus and other valua- 
ble material were taken to Charleston and stored for future use. 

561-577. Gape Fear River post UghtSj North Carolina. — These lights 
were well attended. During the year the shoaling of Snows Marsh 
Cut made it necessary, in order to get the cotton ships to sea, to make 
a new cut from that cut to deeper water. If this new cut b^com^ per- 
manent it will have to be widened, and that on one side only. Un^r 
these circumstances temporary post lights were established. 

— . Range lights for new dredged channels in the Cape Fear River j 
North Carolina. — The following recommendation, made in the Board's 
last three annual reports, is renewed : 

The Board recommended the discontinuance of 10 of the present post li^ts in the 
upper part of the Cape Fear River, and the establishment of 24 new post hgl^t^, 
which, in connection with certain other ranges already established, would consjliitu]be 
a system of ranges to guide vessels from the Cape Fear entrance to Wilmington, N. C., 
through channels dredged to a depth of 20 feet at mean low water. As vessels q..re 
now carried by ranges one-half the distance between the entrance and Wilmingtpn, 
and then left witboat further adequate guidance, the Board is of opinion that to 
complete the usefulness of the aids to navigation in the lower part of the river simi- 
lar aids should be provided to guide them to their port of destination. It i? estimated 
that this can be done at a cost not to exceed $3,105, and it is recommended that an 
appropriation of that amount be made for this purpose. 

These channels have already been dredged to the depth of 18 feet. 

— . Georgetown Harbor lights, South Carolina. — Six beacons, consist- 
ing each of a triangular pyramidal structure of three piles, carrying a 
square day mark and to be mounted with Funck lanterns illuminating 
the entire horizon, and with focal plane of 13 feet above mean high 
water, were constructed during the year but have not yet been lighted. 
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Chrays Beef light vessel^ N'q. 57, Lake Michigan, Michigan. — Withdrawn 
from her station for the winter December 12, 1894. Eeplaced 
April 20, 1895. 

Eleven-Foot Shoal light-vessel, N'o. 60, Oreen Bay, Michigan. — With- 
drawn from her station for the winter December 7, 1894. Eeplaced 
April 19, 1895. 

Orossepoint light-vessel, No. 10, Lake St. Clair, Michigan. — Withdrawn 
from her station for the winter December 26, 1894. Replaced 
AprU 10, 1895. 

Moosahec Beach light, easterly entrance to the rea^h, Maine. — Discon- 
tinued for the winter December 28, 1894. Reestablished March 
22, 1895. 

Crescent Lake post light, St. Johns Biver, Florida. — Structure burned 
and light displayed from the remains January 24. Structure 
rebuilt and light displayed as usual February 14, 1895. 

Browns Head light, westerly entrance to Fox Islands Thoroughfarcj 
Maine. — Extinguished February 7, owing to the closing of the 
thoroughfare by ice, and relighted February 21, 1895. 

Lawrence Point Ledge post light, East Biver, New York. — Structure 
carried away by ice and light extinguished February 7. Struc- 
ture rebuilt and light reestablished May 3, 1895. 

Wreck of John C. Haynes light, Hampton Boads, Virginia. — Estab- 
lished to mark the wreck February 9; discontinued February 19, 
1895. 

South Brother Island Ledge post light. East Biver, New York. — Struc- 
ture carried away by ice and light extinguished February 10. 
Structure rebuilt and light reestablished May 3, 1895. 

Btish Bluff light-vessel, Elizabeth Biver, Virginia. — Light-house tender 
Holly, used as a light-vessel, having been carried away by ice 
two days in succession, was withdrawn from the station Febru- 
ary 13, and replaced by the schooner Drift February 18, 1895. 
Schooner Drift withdrawn from the station and the Holly replaced 
March 5, 1895. 

Smith Point light-station, mouth of Potoma^c Biver, Chesapeake Bay, 
Virginia. — Carried away by ice; light and fog signal discontinued 
February 14, 1895. 

North Biver light-station, Albemarle Sound, North Carolina. — Light 
and fog signal discontinued, owing to the close of navigation by 
ice February 14; reestablished February 23, 1895. 

Old Plantation Flats light-station, Chesapeake Bay, Virginia. — Struc- 
ture canted up by ice and light and fog signal discontinued 
February 18; reestablished March 4, 1895. 

Ice House post light, Thames Biver^ Connecticut. — Structure carried 
away by ice and light extinguished March 2; rebuilt and rees- 
tablished April 3, 1895. 
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Long Beach (upper) post lights Thames River ^ Connecticut — Stnictare 
carried away by ice and light extiDgnisbed March 2; rebuilt and 
light reestablished April 3, 1895. 

Pride Pier post liyhtj Thames River ^ Connecticut. — Stracture carried 
away by ice and light extinguished March 3; rebuilt and light 
reestablished April 3, 1895. 

Burnt House Pier post lights Thames River j Connecticut — Structure 
carried away by ice and light extinguished March 8; rebuilt and 
light reestablished April 3, 1895. 

Execution Rocks light-station^ westerly end of Long Island Sound, yew 
York. — Fog signal disabled and discontinued from March 9 to 
March 28, 1895. 

NineMiU Point post light, St. Johns River, Florida,, — Structure 
destroyed by fire and light shown from temporary stake March 
25; structure rebuilt and light reestablished as before April 22^ 
1895. 

Hell Gate post light, Hast River, New York. — Characteristic changed 
to fixed red above fixed white March 30; former characteristic 
restored April 18, 1896. 

Mouse Island (lower) post light, Connecticut River, Connecticut. — Dis- 
continued from April 2 to May 20, 1895, owing to heavy freshets. 

Mouse Island (upper) post light, Connecticut River, Connecticut — Dis- 
continued from April 2 to May 20, 1895, owing to heavy freshets. 

Mobile Bay Dredged Channel, Mobile Bay, Alabama. — A gas-lighted 
buoy was established on either side of the mouth of the dredged 
channel April 4. West side buoy moved about 2 miles to south- 
ward and placed on east side of channel and east side buoy 
moved about 1 mile to southward May 15, 1895. 

Bath Hike post light, Hudson River, New York. — Structure carried 
away by a freshet and light extinguished April 9; structure 
rebuilt and light reestablished April 11, 1895. 

Pleasure Island post light, Hudson River, New York. — Structure sub- 
merged by a freshet and light extinguished April 9; light rees- 
tablished April 28, 1895. 

Covells Folly post light, Hudson River, New York. — Structure sub- 
merged by a freshet and light extinguished April 9; light rees- 
tablished April 28, 1895. 

Oreen Flats post light, Hudson River, New York. — Structure destroyed 
by freshet and light extinguished April 9; rebuilt and light rees- 
tablished May 1, 1895. 

Colt Pier range (front) post light, Connecticut River, Connecticut — Dis- 
continued from April 10 to May 4, 1895, owing to the heavy 
freshets. 

Colt Pier range (rear) post light, Connecticut River, Connecticut — Dis- 
continued from April 10 to May 4, 1895, owing to the heavy 
freshets. 
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Sand Spit ieacon lights Hudson River ^ New York. — Structure carried 
away by freshet aud light extinguished April 10; rebuilt and 
light reestablished April 29, 1895. 

Boha Hook post light, Hudson River, New York, — Structure carried 
away by freshet and light extinguished April 10; rebuilt and 
light reestablished April 27, 1895. 

Nashua post light, St. Johns River, Florida. — Structure knocked down 
by a tow and light extinguished April 10; light on temporary 
stake April 11; structure rebuilt and light reestablished as 
before April 21, 1895. 

Uast Haddam Meadows post light, Connecticut River, Connecticut — 
Discontinued from April 15 to April 20, 1895, owing to heavy 
. freshets% 

Mobile Bay Dredged Channel, Mobile Bay, Alabama. — Twenty-six lights 
established April 15 to remain one calendar month. Lights rees- 
tablished May 15, 1895, to remain until permanent system is estab- 
lished. Two additional temporary lights established May 16. 

Dog River Bar beacon light No. 1, Mobile Bay, Alabama. — Changed 
from fixed red to fixed white April 16, 1896, to remain so during 
the existence of the temporary system of lighting Mobile Bay 
Dredged Channel. 

Choctaw Pass Channel range (rear) beacon No. 5, Mobile Bay^ Ala- 
bama. — Discontinued from April 16 to May 4, 1895. 

Press Barn Bar range [front) post light, Connecticut River Connecti- 
cut, — Discontinued from April 17 to May 20, 1895, on account of 
the heavy freshets. 

Oedney and Bayside Range Cut Channels, entrance to New York Lower 
Bay, New York and New Jersey. — An experimental system of ten 
electrically lighted spar buoys was established and operated 
during daylight from May 2 to July 1, 1896. At night the buoys 
were lighted with oil lanterns. 

Delaware Breakwater {east end) light-station, entrance to Delaware Bay, 
Delaware. — The fog signal at this station was disabled from 
May 5 to May 9, 1895. 

South Pass light-vessel. No, 43, off South Pass entrance to the Missis- 
sippi River, Louisiana. — Withdrawn from her station for the 
summer months May 18, 1895. 

Wreck of the Kate Kelly light, Lake Michigan, Michigan. — ^A white lan- 
tern light estabhshed June 15, 1895. (Discontinued October 11, 
1895.) 

Martins Industry light-vessel, No. 1, off Port Royal entrance, South 
Carolina. — Withdrawn from her station for repairs and replaced 
by relief light-vessel N^o. 29, sounding a bell struck by hand 
instead of a steam fog signal, June 20, 1895. (Relief light- vessel 
No. 29 withdrawn and light- vessel No. 1 replaced August 20, 
1895.) 
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Beacon light. No. 9, North River, North Carolina. — Structure knocked 
down by a passing vessel and light extinguished June 21, 1895. 
(Rebuilt and light reestablished September 27, 1895.) 

Marblehead light station, entrance to Marblehead Harbor^ Massaehu- 
setts. — Light moved to a temporary tower June 22, 1895, to make 
place for the erection of a new tower. 

Sandy Hook light-vessel, No. 51, off the entrance to New York Lower 
Bay, New Tork. — Withdrawn from her station for repairs and 
replaced by relief light-vessel No. 16, showing a fixed white 
reflector light instead of an occulting electric light, June 24, 
1895. (Relief light-vessel withdrawn and light-vessel No. 51 
replaced July 3, 1895.) 

Brant Point light, entrance to Nantucket Harbor, Massachusetts. — 
Changed from a fourth-order to a lens-lantern light on the nights 
of June 24 and 25, 1895. 



1995. 



BEPOET OP THE LiGHT-flOUSE BOARD. 



25 



5P 



4 



I 



5 






1 




26 Bipoirr OF the LKor-fiDiis boasdl laasw 

Appr&fTiaiimB made at the ikird semiam a/ tfte Fifiy tkwd Camgrmt for %if i<f 



8npplie«of light-houses $385,000 

ReiHiirs of light-hoases 490,000 

Salaries of light-keepers... MO, 000 

Expenses of light-ressels ., 286,000 

Expenses of bnoyage - 415,000 

Expenses of fog signals 70,000 

Inspecting lights - 3,000 

Lighting rivers 300,000 

Snrvey of light-hoase sites . 1,000 

SFBCIAL WOKKS. 

Bostoi) light-vessel, additiofkal .. 36^000 

Bntler Flat, Massaehnsetts 45,000 

Cbeqnamegon Point light and fog-signal station, Wiae«Hi8m lO^OOO 

Detroit River lights, Michigan, north and south ends of Grassy Mand 6y 700 

Devils Island light and fog-signal station, Wisconsin 22,000 

Eagle Harbor fog signal, Michigan 5^000 

Grand Marais light-station, Michigan (making available) 4, OOO 

Grand Marais Harbor of Kef age, light and bell, Michigan 15, 000 

Grays Harbor light and fog-signal station, Washington 30, 500 

Kennebec River lights, Maine 17,000 

Lower Cedar Point light-s ation, Potomac River, Maryland (with power to 

contract np to $75,000) - - 25^000 

Manitowoc fog signal, Wisconsin 5,500 

Manmee range light-station 20,000 

Mendota light-station, Michigan 7,500 

Mobile 8hip Channel lights, Alabama 30,000 

North Head light-station, Washington 25,000 

North Maniton light and fog signal, Michigan 20,000 

Gilhonsesfor light-stations 5y000 

Plnm Beach light and fog-signal station, Rhode Island (with power to eon- 
tract np to $60,000) 20,000 

Portage Lake Ship Canal Pierhead fog signal, Michigan 5, 500 

Porte des Morts range lights and fog-signal station, Michigan 21, 000 

Bheboygan fog signal, Wisconsin 5,500 

Smith Point light-honse, Chesapeake Bay, Maryland (with power to con- 
tract np to $80,000) 25,000 

Sonth Fox Island fog signal, Michigan 5,500 

Sonthwest Ledge fog signal, Connecticut 3,000 

Spectacle Island range lights, Massachusetts 9,350 

Spring Point Ledge light and fog signal, Maine (with power to contract np 

to $46,000) 20,000 

Squaw Point light, Michigan 6,000 

Staten Island light-honse depot sea wall ^ 25,000 

Sturgeon Bay Canal light-station, Wisconsin 20,000 

Tlbbetts Point fog signal, New York 4,300 

Umatilla Reef light-vessel, Washington (with power to contract up to 

$80,000) 40,000 

NEW WORKS AUTHORIZED. 

Congress authorized, by act approved on February 15, 1893, the estab- 
lishment of a number of light- stations at an aggregated cost of nearly 
half a million dollars, but made no appropriation at that time for their 
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constmctioii. Since then, from time to time, appropriation has been 
made for the erection of many of them. The following is a list of the 
light-stations remaining for which no appropriation has yet been made, 
with the maximum amount which each may cost: 

GaUoo Island fog signal, New York $5,700 

Carltonlslandlight-house, New York 8,600 

Bay State Shoallights, New York 800 

Erie Harbor (Presqu'ile) fog signal, Pennsylvania 4, 300 

Fairport Harbor fog signal, Ohio " 4,300 

Lorain Harbor (Black River) fog signal, Ohio 4,300 

PortClinton light, Ohio, reestablishing 1,500 

Poe Beef light- vessel. Straits of Mackinac, Michigan 25, 000 

Big SSable Point fog signal, Michigan 5, 500 

Sand HiUs light-house, Michigan 20, 000 

Bayfield light and fog signal, Wisconsin 5,000 

Pats (or Hat) Point light and fog signal, Minnesota 15, 000 

Ludington light and fog-signal station, Michigan, keeper's dwelling 4, 500 

St. Joseph fog signal, Michigan 5,000 

St. Martin Island light, Michigan 15,000 

Little Gull Island light and fog signal, Michigan 20, 000 

Peshtigo Shoal, Green Bay, Wisconsin 10, 000 

Wilson Harbor light, New York 2,500 

Big Oyster Bed Shoal light and fog signal. New Jersey 25, 000 

Deer Point light, Florida 1,000 

New York Slough light and fog signal, California 10, 000 

Mermenteau River light, Louisiana 7,000 

Willamette River, Oregon, 25 beacon lights and buoys between Salem and 

Portland 5,000 

A detailed statement of the work done in each of the sixteen light- 
house districts is made in the body of the report, under specified head- 
ings, trom which it will be evident that the Board has brought the 
numerous and varied aids to navigation under its charge up to the 
proper standard, and that it has done all that was possible, with the 
funds provided, to meet the requirements of commerce and navigation. 

SUPPLIES OF LIGHT-HOUSES. 

The appropriation for 1895 was $385,000. While the appropriation 
was the same as that of the previous year, the number of light-stations 
was increased, and it is reasonable to expect that appropriations will 
be made during the present session of Congress for still other light- 
stations. 

The Board has found it impossible, with funds provided, to keep up 
its reserve stock of supplies with which to meet emergencies. This 
stock has been heavily drawn upon. The meagerness of preceding 
appropriations has made it necessary for the Board to cut down the 
quantity of supplies furnished yearly to the light-houses to such an 
extent that it can go no further without danger to the lights. In spite 
of the severe economy used, there is danger that the present lights 
and those which are being built can not be properly kept up without an 
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tra&8portati»n to fix it, and the life of the machine is mach shorter than it woold 
be if in the charge of a certificated engineer. It is poor economy to stint the pay of 
engineers to such point that the services of only the poorest can be commanded, as 
it costs BO much to remedy the mistakes they nnavoidably make. 

It has been found in practice that it is difficult to retain in the service men of 
sufficient experience and ability to operate and take the proper care of the delicate, 
complicated; and expensive illuminating apparatus placed in their charge. Hence 
it costs more than it formerly did, and more than it ought, to keep this apparatus in 
running order. The Board therefore suggests that it would be better, from an 
economical point of view, to raise the average salary of the light-keeper to the 
amount fixed by law rather than to maintain it at its present rate, and especially to 
decrease it still more. 

The Board anxiously feels the difficulty with which it retains its trained and 
experienced light-keepers. The pay they receive is insufficient to induce them to 
remain in the service. During the four years between March 4, 188$, and March 4, 
1889, 769 persons entered the service by original appointment. During the four 
years which elapsed between March 4, 1889, and March 4, 1893, 672 persons received 
original appointments into the Light-House Service. Each of these appointments 
was made to fill a vacancy made by cause. These causes were death, resignation, 
or removal. Each removal was made for specified written and recorded cause, and 
never for political reasons. The removals number, say, one in seven of all the vacan- 
cies. The vacancies caused by death are inconsiderable in number. The vacancies 
caused by resignation are, say, between five and six out of every seven. 

Some of the light-stations are undermanned. At others, the more 
isolated, it is difficult to retain good men at the rates paid. The appro- 
priations made do not x>ermit the Board to pay the average rates 
allowed by law. But even on the present basis it is estimated that 
$700,000 will be needed for salaries of light-keepers during the next 
fiscal year. 

EXPENSES OF LIGHT-VESSELS. 

Congress appropriated $285,000 to defray the expenses of light- 
vessels during this fiscal year. The appropriation has been expended 
and many needed repairs go over to next year. The cost of the main- 
tenance of the light- vessel which was established ofif Boston Bay, Mas- 
sachusetts, in October, 1894, is to be defrayed by the appropriation for 
the coming year. The wear and tear on the older light- vessels was 
greater than usual, owing to their increased age. The Board estimates, 
therefore, that the expenses of light- vessels for the ensuing fiscal year 
will be $350,000, and it is recommended that an appropriation of that 
amount be made therefor. Within the past two years the number of 
light-ships established has been increased by 33 per cent, but there has 
been no corresponding increase in appropriations necessary to meet 
the increased cost of maintenance. 

EXPENSES OF BUOYAaB. 

Congress at its last session appropriated $415,000 for the expenses of 
buoyage during the current fiscal year. There are now some 4,725 
buoys of all kinds in position. The buoys which were carried away or 
sunk at their moorings during the past year were replaced from the stock 



1895: REPORT OF THE LIGHT-HOUSE BOARD. 31 



NEW LIGHT-STATIONS AND DEPOTS. 

The estimates for special appropriations for new light-stations and 
depots have been revised with particular care to bring them np to date 
and to make them conform to the actual needs of navigation in the 
various districts throughout the coast and inland waters. Several 
estimates formerly submitted for special appropriations to rebuild or 
renew existing structures have been omitted, as such work can be done 
more advantageously under the general appropriation for repairs, pro- 
vided the latter be made sufficient, and the special estimates are thereby 
reduced to a minimum. 

NEW LIGHT- VESSELS. 

The Board has recommended in the proper places in the body of this 
report that appropriations be made for building six new light- vessels. 
Each is much needed, but attention is especially invited to the urgent 
necessity for a relief light- vessel in the Fourth light-house district. 

NEW TENDERS. 

Eecommendation is repeated in certain of the following pages that 
appropriations be made for the construction of three steamers to be 
used as light-house tenders in the Second, Third, and Seventh light- 
house districts to replace old steamers now so nearly worn out that 
they can only last, if used with care, until new vessels can be built to 
take their places. 

OIL HOUSES. 

The Board again recommends that appropriation be made for the 
erection of small, inexpensive structures near to, but separate from^ 
light-houses, in which to keep a year's supply of mineral oil, the illu- 
minant now used by the Light-House Establishment. Last year the 
Board estimated that $15,000 could be expended with great advantage 
during the year among the larger, more isolated, and more imx)ortant 
light-stations. An appropriation of $5,000 was made for that purpose, 
which will be expended during the current year. 

It is estimated that $10,000 will be needed and can be profitably 
expended in building oil houses during the coming fiscal year, and the 
appropriation of that amount is therefore recommended. 

The recommendation made in the annual report for each of the last 
nine years was accompanied by the following explanation: 

The sabstitntion of mineral oil for lard oil in the light-hoase service, which has 
been in progress several years, is now finished. As the quantity of the oil now 
used in larger, and as its bulk is greater than was that of the oil formerly used, and 
as the mineral oil is much more likely to occasion fire, and indeed to take fire, than 
wae the lard oil, the Board has come to the conclusion, in the interest of safety, to 
advise that the proper steps be taken to have a house erected at each of the larger 
jstations^ from a plan specially devised after a careful study, for the purpose. 
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Seventh District. 

777, Gctsparilla Island^ entrance to Charlotte Harbor^ Florida, — A 
second-order oil house was completed February 15, 1895, under contract. 
Minor repairs were made. 

782, Egmont Key^ entrance to Tampa Bay^ Florida, — A second-order 
oil house was completed January 24, 1895, under contract. Various 
repairs were made. 

The following recommendation, which was made in the Board's last 
two annual reports, is renewed : 

A new dweUing is needed for the assistant light-keeper. The Board eatimates 
that it can be built for not exceeding $4;000, and it is recommended that an appro- 
priation of this amonnt be made for that purpose. 

The Board is now of the opinion that this keeper's dwelling can be 
erected for, say, $3,500, and it recommends that an appropriation of 
this amount be made therefor. 

— . Tampa Bay beacons^ Florida. — There are eleven of these beacons, 
seven lighted and four day beacons. They were completed in Decem- 
ber, 1894, and mark the channels in Tampa and Hillsboro bays, Florida. 
The lighted beacons are of triangular iron framework resting on sleeve 
piles, and have Funck-Heap lamps. The beacons are designated by 
name as follows : 



North Cut beacon. 

Catfish Point Shoal day beacon. 

Long Shoal beacon. 

Middle Ground beacon. 

Barrel Stake beacon. 



North Channel day beacon. 
Southwest Channel day beacon. 
Mullet Key Shoal beacon. 
Indian Hill beacon. 
Wreck of Steamer Cool day beacon. 
South Cut beacon. 

Lights were first established on these beacons on January 25, 1895. 

— . Tampa Bay and Manatee River beacons, Florida. — Contracts for the 
erection of these beacons were made. There will be five of them. Each 
will be built upon a cluster of four piles with a platform and a Funck- 
Heap lamp. 

79J2. St Maries, St, Marks Eiver, Florida, — A new cistern was put up. 
Extensive repairs were made. 

793. Crooked River, Florida. — The erection of this station was begun 
in January, 1895, under contract. The material has all been delivered, 
and on June 30, 1895, the buildings were nearly completed. 

— . Carrabelle beacons, St. George Sound, Gulf of Mexico, Florida, — 
These beacons are called Front Eange, Rear Eange, and Timber Island. 
They were completed in March, 1895, and lighted in the following June. 
They are intended as guides in crossing the bar of Carrabelle River. 
Beacon No. 3, or the upper one, marks the turning point in the river 
by which the shoals in the harbor of Carrabelle are avoided. They are 
each built on a cluster of six piles, with a platform and Funck-Heap 
lamp. 

794. Cape St. George, near St, George Sound, Florida. — A first-order 
oil house was completed in December, 1894, under contract. 
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weed moving on the bottom in the rapid tidal carrentsof Vineyard Sound repeatedly 
broke the slender cable employed, necessitating frequent underrunning and relay- 
ing, and no attempt was made to continue the communication after the inspection. 

The following winter the Popes Island Manufacturing Corporation, of New Bed- 
ford, Mass., made for the writer a 5-fathom chain of one-half inch Howard metal, 
which is noncorrodible in sea water and whose electrical conductivity is about that 
of brass. Thio experimental chain, when submerged, conducted, so far as practical 
results are concerned, apparently as well as a continuous insulated cable. Unfortu- 
nately, to the present time no successful method is known of welding this metal into 
links suflQciently heavy for anchor purposes. Its tensile strength, as shown from 
testsat Watertown arsenal, is reported to be about 90,000 pounds to the square inch, 
and this property, coupled with its noncorrodibility, would make it of special value 
for light-vessel anchor chains, independently of its service in electrical communica- 
tion. From the experiments of 1893 there is encouragement to believe that through 
the ship's anchor chain, and quite surely so if it be of noncorrosive metal, such as 
the Howard, telephone connection can be established by the above method, and such 
method would be the simplest possible for light-ships. 

In the following summer (1894) experiments were made upon another method of 
telephoning to light-ships, and in the course of these, incidentally, an observation 
was made upon the above-described chain method. A submarine cable 5 miles long, 
which was in use for experiment, became fouled with the Scotland light-ship anchor 
chains. Its copper core came into metallic contact with the chain about 60 fathoms 
■ from the ship. A receiving telephone, which was connected with the hawse pipe of 
the ship and thereby directly with the anchor chain, became so loud as to be heard 
everywhere in the ship's cabin and indicated direct metallic connection through to 
the shore. To determine if this was the case, an insulated wire was then connected 
directly with the core of the cable and brought on board, and matters so arranged 
that the telephone could be alternately cut into the cable circuit either through the 
insulated wire or through the hawse pipe connection and anchor chain. No decisive 
difference in the loudness of the telephone could be detect4>d. It seemed right to 
conclude, therefore, that the current passed through a portion of the anchor chain. 
Other experiments under way have precluded, to this time, further tests upon this 
chain method. Sufficient has been done, however, to encourage the belief that the 
anchor chain may be successfully used to complete electrically the cable circuit. 

The second method, which has been alluded to as being experimented upon in 1894, 
will be designated the diffusion method. It, like the chain method, was devised by 
us to avoid bringing the end of a submarine cable from the sea bottom up on board 
ship. The anchor chain was not made part of the telephone circuit in this method, 
but the entire region of water in which the ship could swing was electrified in such 
a way by the telephone current as to present differences of potential at different 
points in its area sufficient for telephonic purposes. By order of your Board the 
experimental plant which was to test the method was located off Sandy Hook, N. J., 
a place convenient to the shops of the Department at Tompkinsville, and in ordinary 
weather easily accessible to the light-house tenders. The Scotland light-vessel was 
selected with which to establish communication. This was 4^ miles offshore, in 10^ 
fathoms mean low water. It was not the intention to establish permanent communi- 
cation with this vessel, as communication at this point would not be of particular 
service to the Department. 

The method in general was carried out in the following manner : An iron-armored 
submarine cable was laid from Sandy Hook, at the power station of the Gedney 
Channel Electric Buoy System, out to the Scotland light-ship, 5 statute miles, of which 
one-half mile was underground across the Hook. This cable terminated in a junc- 
tion box on the sea bottom, about 900 feet from the mushroom mooring anchor of 
the light-ship. The location of the light-ship and the course of the cable are shown 
in the accompanying map, PI. I. The cable was a portion of that used at the World's 
6603 L H 3 
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Columbian Exhibition in Chicago to light the electric buoys along the lake front. 
It is described in detail in '' Report on electric buoys/' by Lieut. Commander C. H. 
West, U. S. N., Report of the Light- House Board, 1893. The cable was made by the 
Bishop Gutta-Percha Company, New York, and consisted of a single core of seven 
No. 16 B. & S. copper wires, three-sixteenths inch thick pure gutta-percha insula- 
tion, one- fourth inch thick layer of tarred jute, and an armor of sixteen No. 5 iron 
wires. 

Through the courtesy of the Western Union Telegraph Company, the twin-screw 
cable steamer Western Union laid the cable on September 30, 1894. The illustration, 
PI. If, shows the manner of taking the cable on steam reel aboard the Western Union 
preparatory to laying it; all other cable laying and handling was done by the 
tender Gardenia, under the skillful direction of Capt. C. A. Ruland. The half mile 
under-ground portion was connected with the submarine portion through a juncti on 
box buried in the sand at the shore end. This enabled the cable to be tested in 
either direction whenever necessary. From the submerged junction box a short 
length of cable was laid to another larger junotion box containing a step-down trans- 
former, so constructed as to be unaffected by submersion. The core of the cable 
was grounded upon the armor of the cable through the higher resistance coil of this 
transformer. This latter was proiiortioned electrically for the particular circuits 
connected to it, and operated with closed magnetic circuit. Details of design and 
construction are not here given in this general report. The two terminals of the 
lower resistance coil were grounded through a grid laid upon the sea bottom. This 
grid consisted of three insulated copper wires, each of 27 No. 10 wires (equivalent to 
No. 3/0 B. & S.)? each 1,200 feet long and laid parallel about 300 feet apart. At one 
end the three were connected together and to one terminal of the lower resistance coil 
of the transformer. Each of the other three ends were grounded on a netting of 500 
square feet of 3-iuch mesh No. 12 copper wire. The other terminal of the transformer 
was grounded on 1,500 square feet of similar copper netting. These grounds were 
rolled up aud handled with ease by the sailors while laying them from small boats. 
The center of the grid was approximately the ship's moorings. It is evident that the 
grid constructed thus was of exceedingly low resistance. 

A current entering the grid could diffuse itself into the water from and between 
the wire nettings and establish a diffusion area around the light-ship. Experi- 
ments showed that, generally speaking, any two points on the water's surface, over 
this area, a hundred feet or so apart, would be at different electrical potentials and 
sufficient for practical telephonic purposes. The diffusion lines, whether due to 
leakage or induction, were sufficiently well distributed to produce operation of the 
telephone in any position of the ship, although differences in intensity were observed. 
Through the kindness of Hammond V. Hayes, Ph. D., chief electrician, American 
Bell Telephone Company, powerful low-resistance carbon transmitters were obtained, 
and measurements were made in the laboratory at the light-house station at Tomp- 
kinsville to determine the best conditions of action of these. Results beyond the 
requirements of the circuits to be employed are not recorded here. Several ampere- 
meters, including a WJiitney reading to 5 amperes iu twentieths, were all found to 
be wholly unreliable, as their impedance for rapid alterations was too great for low- 
resistance circuits. In fact, it was found that no form of coil amperemeter could 
be used. A hot-wire amperemeter was then devised aud constructed. The accom- 
panying cut, PI. Ill, is a photograph of the same. It was calibrated with a Standard 
Weston Amperemeter. It was found that the greatest amount of energy obtainable 
by shouting or singing into the transmitter was about 1.5 to 2 watts, and the aver- 
age strength of current through the carbon contacts about 2.2 amperes. The maxi- 
mum energy that could be delivered to the submerged transformer over the line by 
these transmitters did not exceed 1 watt. The capacity of the transformers was 
about 100 times this. When used with the cable a suitable induction coil was 
inter2)Osed between the transmitter contacts and the cable. 
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However, mth this small amount of energy available at the transformer (less 
than one seven-hundredth of a horsepower) there was found with the light-house 
tender Gardenia, which was suitably equipped with transmitting and receiving 
circuits, over 16 acres of water around the light-ship throughout which tele- 
phonic conversation could be carried on with Sandy Hook station and while under 
full steam. As the Gardenia has a wooden hull without sheathing, two plates of 
sheathing metal 7 by 3 feet were attached to bow and stern and wires run from them 
to the pilot house, as shown in the cut annexed, Pis. IV and V. The plates were 
about 113 feet apart, and sufficient potential difference existed over the 16 acres to 
operate well. Indeed, we were able from the Gardenia to talk with the light-ship 
or with the Sandy Hook station or to hear the conversation between the Hook and 
the light-ship while we were steaming about. The circuit upon the light-ship was 
made as follows : The two hawse pipes were connected together in the hold by a cop- 
per bar 2^ by ^ inches cross section, aud extra plates put between the metallic 
sheathing of the ship and the hawse pipes outside to assure good connection through 
to the water. The circuit was then continued frdm the copper bar to the after cabin 
through a stranded insulated cable equivalent to No, 3/0 wire. Here it was connected 
with a telephone cupboard, which was bolted to the bulkhead in the cabin, and con- 
venient supports against the rolling of the ship provided for the person using it. A 
similar cupboard was used at the shore end. 

When the telephone was not in use the calling device was alone in circuit. The 
opening of the cupboard door cut out this device automatically and cut in the 
receiver. The receivers were of the watch form, made by the National Telephone 
Company of Boston, but were rewound by us to the best resistance, which was 
determined by an extended series of experiments both for the ship and the shore 
instruments. The ship's receivers were arranged in the form as shown in PI. VII, 
which left the hands free for support against the ship's motions. A favorite shore 
form is also shown, PI. VII, which combined transmitter and one receiver on one sup- 
port. The transmitters were cut in only in sending. Both transmitters and receivers 
were used with induction coils. Much experimenting, both in the laboratory and 
on each end of the line, was done to determine not only the advantages of induction 
coils, but also the proper design and construction of the coils. A detailed account of 
the methods and apparatus used would be too extended for this report. Suffice it to 
say, open-circuit coils were selected; step up at the shore end, 900 turns No. 16 wire 
in the secondary; on the ship, step down, 40 turns No. 7 on the secondary. 

From the cupboard in the cabin the stranded cable was continued to the after 
deck, thence along the underside of the main boom through a block at its end, and 
there dropped down to a submerged ground. This ground was devised to meet both 
the electrical and nautical requirements. Four 30-foot lengths of 3-inch nianila rope 
were taken, and a strip 2 inches wide of sheathing metal wound spirally around each, 
with a quarter inch space between each turn. At each foot the metal was riveted 
through the rope. The four ropes were then connected in parallel at one end. Each 
rope became then a flexible conductor trailing from the boom end. The pulley block 
allowed them to be raised or lowered, as need be, and the slack was neatly coiled out 
of the way in cleats on the side of the after hatch. This tail piece has been in use 
now ten months, in all sorts of weather, never fouling, handled by the sailors, and 
coiled on the deck like any ordinary rope when not in use. This tail piece would 
generally tend the tide quite freely. The extreme distance between bow sheathing 
and the tail rope was about 120 feet. Experiment, however, showed that sufficient 
difference of electrical potential existed also between the bow and rudder sheathing, 
and even between the bow and stern sheathing, to operate the receiver, although of 
course not as well as between bow and tail ropes. 

The laying of the grid in the winter season was a difficult task, but was success- 
fully accomplished by the skill and excellent judgment of Capt. C. A. Ruland, of the 
steamer Gardenia, and now of the John Badgers, Experimenting was begun in August, 
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Seventh District- 
some 9,610 nautical miles and consumed for all purposes about 606 tons 
of bituminous coal. The hull of the vessel shows signs of weakness 
working in a seaway and makes more water at that time than when at 
rest in smooth water. An entire new set of riding bitts of yellow pine 
were made and put in by the depot force. The fender guards on the 
starboard side were renewed, as were several of the stanchions of the 
forward bulwarks, and the rail was refastened. The mainmast, from 
the spider band to the hurricane deck, has several large spots of dry 
rot. The vessel has not been out of water for nearly three years. The 
condition of the under- water jwrtion of the hull can only be coiyectured 
until the vessel is docked and examined- As far as can be seen there 
is some metal oft* and loose in the wake of the gangways for working 
buoys. 

There is considerable lost motion in the rudder, and wb€«i the vessel 
is docked it will be unshipped and examined. The first whaleboat and 
dingey are in good condition. The second whaleboat, an old boat 
transferred from the tender Putnam before her sale, has been kept in 
service only by continued patching. She is beyond further repair and 
should be condemned and replaced by a new boat. The sails, awning, 
etc., are in good condition and will outlast the vessel. The engines 
are in fair condition, but need a thorough and general overhiiuling. 
The holding-down bolts are slack and can not be set up any farther 
without danger of their carrying away. A new tender with greater 
capacity for carrying buoys, with more deck room, and with more speed 
than the Laurel m urgently required to meet the increasing work of this 
district. The new lights that have been established during the post 
fiscal year will increase the mileage to be steamed per annum for inspec- 
tions some 300 miles. 

The following recommendation, which was made in effect in the 
Board's last annual report, is renewed: 

New tender. — The Laurel is so old and so frail that it is quite erident that she has 
nearly survived her usefulness. If she can be kept in commission until a new tender 
is built and ready for service it will be as much as can reasonably be expected. It 
is estimated that a tender can be built specially fitted for service in the Gulf of Mexico 
and its tributaries for not exceeding $75,000, and it is recommended that an appro- 
priation of this amount be made therefor. 
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'<It was certain also that with the most efficient relay we could hope to obtain it 
wonld be necessary to employ a calling current of considerable power. 

''The fact that a submerged transformer was included between the main cable of 
the system and the grid made it necessary to use alternate currents, and the safe 
capacity of this transformer being only about 75 to 100 watts at 125 cycles per second 
limited the 'shore to ship' calling current to that amount, unless a larger trans- 
former was substituted. For mauy reasons such a change was not then advisable. 
The fact that the main cable had only one conductor made it necessary to use the 
same submerged transformer for both talking and calling. 

"It is well known that transformers are generally most efficient at full load and 
very inefficient when the load is small. Hence a large transformer adapted for 
strong calling currents would probably be very inefficient for the weaker talking 
currents, and might seriously impair the talking efficiency of the system. 

"These difficulties were anticipated to some extent in the tirst transformer, which 
was especially designed to work efficiently at small loads and was made as large as 
then seemed consistent with good results in the telephone. 

"Now, when it is considered that the safe 'shore to ship' calling current was lim- 
ited by the submerged transformer to about 100 watts ; that sufficient funds were not 
available to equip the ship for ' ship to shore' work, and thus avoid the transformer 
difficulties ; that the efficiency of the system was as low as 0.00004 per cent ; that 
the relay which was to close the bell circuit must be operated by an almost infini- 
tesimal current, and finally that this delicate relay must not be affected by the vio- 
lent motion of the light-ship, it will be seen that there was a rare combination of 
serious obstacles to be overcome in perfecting the calling system. 

" Two general methods for solving this problem suggested themselves. In the 
first method, which for convenience may be called the synchronous method, a send- 
ing device would be provided capable of producing in the line alternating currents 
of a constant frequency such as would be produced by an induction coil whose 
primary circuit is opened and closed by the vibrations of a tuning fork. The receiv- 
ing apparatus or relay for this system would be vibratory in character and tuned 
to a frequency of vibration to correspond with the period of th« calling current. 
In addition to this mechanical adjustment, the electrical circuits might be adapted 
by the use of condensers and inductances to respond more readily to alternate cur- 
rents of the same period. 

" The action of such a system would be cumulative, i. e., each successive impulse 
of current would arrive just in time to increase the vibration in the relay until suf- 
ficient amplitude would be obtained to operate a circuit-closing device. 

"There is no doubt that this principle furnishes the best possible method of pro- 
ducing a mechanical action with a very weak alternating current and that a simple 
and reliable relay of this kind could be made. The greatest objection to this sys- 
tem is on account of the great difficulty of producing powerful alternating currents 
of a perfectly constant period. Tuning forks with 'make and break' attachments 
are unsatisfactory for many reasons, but chiefly on account of the burning of con- 
tacts when strong currents are used. To drive a dyanimo at a speed sufficiently 
constant for this system would be impracticable. A Tesla ' oscillator ' might prove 
satisfactory. 

" It was thought best therefore to begin work with what we called the nonsyn- 
chronous method. This method consists briefly in using a powerful ' sending ' current 
of any convenient frequency and a relay whose operation is independent of the fre- 
quency of the calling current. This method permitted the use of any of the old and 
tried methods of producing alternating currents for calling, and the only serious 
difficulty was to make a successful relay. 

"With a view to carrying out this method experiments were begun at once to per- 
fect a suitable relay, and at the same time arrangements were made to get apparatus 
for producing the calling current. The instruments were necessarily crude, and 
adapted only for the experimental part of the work because funds were not available 
at the time. 
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wire, 6, carrying an alternating current. This one faile<l to be sensitive onongli, 
probably for the same reason as the other. 

'^ Still another similar trial relay is shown in Pis. XII and XV. Two flat roih 
of insnlated wire are shown at a and h. The coil a is iixed and h is arranged with 
fiber suspension to move about a vertical axis, as shown. Connection is made with 
the ends of the wire of the movable coil h by means of two mercury cups, CC. A 
counterpoise weight is shown at rf. Contacts for the local bell circuits are shown 

"In this relay it was hoped to improve upon the two just described by omitting the 
iron from the magnetic circuit and by using greater amount of copper. The instru- 
ment was used in two different ways, as follows: (1) The received calling current 
was made to traverse both coils, thus causing either an attraction or repulsion 
between them according to whether they were connected so that at any instant the 
current in the two coils was in the sameror in opposite direction. (2) The ends of 
the movable coil h were connected together and the received calling current was 
sent through the fixed coil a alone. With this arrangement the fixed coil b acts like 
a block of metal. An alternating current in the fixed coil a alwayH produces a 
repulsion of &, which is due to the reaction of the induced current in h upon the 
inducing current in a. A constant or unvarying current produces no effect with this 
arrangement. 

" With either of these two methods of connection this relay proved to be much 
better than the ones having soft iron cores, but it was still far from l>eing eflicieut 
enough^ and its extreme susceptibility to change of level prohibited its use except 
possibly for the shore station. 

"The mechanical difficulties of these instruments might have been overcome by 
improvement in the details of construction, and the efficiency would probably have 
been, increased somewhat by using still more copper in the coils; but after having 
give:ii them many careful trials and measuring the power necessary to operate them, 
it seemed best, to the writer, to discard the principles involved and try something 
else. 

** It should be noted that a distinction is made here between the sensitiveness 
and the efficiency of an instrument. A sensitive instrument may produce a certain 
mechanical effect with an exceedingly small current strength in amperes, hut if its 
resistance is high considerable energy is represented by even a very small current 
flowing in its coils. An efficient machine is one in which, for a given meclianical 
effect, the electrical energy absorbed is small. Since a given alternating current is 
readily converted by a transformer into one of either large or small strength in 
amperes, but always representing the same amount of energy, it is evident that in 
our relays we require a machine of great efficiency, but not necessarily of great 
sensitiveness. • 

"A careful study of all kinds of instruments in which weak alternating currents 
produce mechanical movement shows that by far the most efficient ones are those in 
which the current does not produce an alternating magnetic field as in the electro- 
dynamometer, but operates to increase and decrease the strength of field of a per- 
manent magnet. The mechanical motion produced by such polarized machiuo is 
always vibratory. 

*' With currents of very small amount of energy the amplitude of the resulting 
mechanical vibration is necessarily very small, as is the case with the magneto- 
telephone. Practically it is found to be far too small to operate directly a circuit- 
closing device for an electric bell. Hence it is necessary in employing the principle 
in our relay to obtain from an exceedingly^ small vibratory movement a greatly mag- 
nified mechanical action which will serve to open or close an electrical circuit. The 
writer has designed and made drawings for a machine which accomplishes this result. 
This machine, which we called a 'ratchet relay,' is shown in Pis. XVI and XVII. 
The vibratory parts consist of two large magneto-telephones of special design. At- 
tached to the center of each diaphragm by a light spring of flat steel is a light pawl. 
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held in reserve, and that reserve stock has not been replaced for lack 
of funds. The Board, therefore, will need a larger appropriation than 
asual, not only to meet the immediate wants of commerce, but to bring 
up its stock of reserve buoys to its normal condition. The Board was 
unable to place buoys ax certain places for which request was made, 
not because it was unnecessary to do so, but because the appropriation 
therefor was insufficient. Funds are needed to maintain buoys after 
they are established. It is estimated that it will require $500,000 to 
defray the expenses of buoyage during the coming year, and it is rec- 
ommended that an appropriation of this amount be made therefor. 

EXPENSES OF FOG SIGNALS. 

The annual appropriation for this important part of the service has 
been $70,000 for a number of years, notwithstanding that the number 
of fog signals has been constantly increasing by special appropriations 
made by Congress for new light and fog-signal stations, and by the 
establishment of fog signals at existing light-stations under the author- 
ity of law to meet the growing demands of commerce. The conditions 
are now such that it is impossible to maintain the service in a proper 
condition and to replace obsolete apparatus and make other urgently 
needed improvements at existing stations without increased appropria- 
tions for this purpose. 

In the earlier development of sound signals for maritime purposes 
the United States led the world, and the majority of appliances now in 
general use for this purpose originated in this country and were first 
used by the Light-House Board. Important improvements have since 
been made, however, and many of them by officers in the Light- House 
Service of this country, which the Board has been unable to apply for 
lack of funds. Some of the improvements which are urgently needed 
and which could now be made are (1) more efficient quick-steaming 
boilers for stations using steam signals, to facilitate starting the signal 
when needed and to afford greater economy in operation; (2) com- 
pressed-air apparatus operated by oil engines for stations where the 
water supply is deficient; (3) improved striking apparatus to render 
fog bells more effective. 

It is therefore again recommended that the appropriation for fog 
signals be made $125,000. 

LiaHTINa OF RIVERS. 

The appropriation of $300,000 made at the last session of Congress 
was barely sufficient to maintain the post lights which had already been 
established. . And it was insufficient to enable the Board to establish 
and maintain other lights which it is evident are much needed. It is 
estimated that $350,000 will be required to defray the expenses of light- 
ing rivers during the next fiscal year, and it is recommended that an 
appropriation of this amount be made therefor. 
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NEW LIGHT-STATIONS AND DEPOTS. 

The estimates for special appropriations for new light-stations and 
depots have been revised with particular care to bring them up to date 
and to make them conform to the actual needs of navigation in the 
various districts throughout the coast and inland waters. Several 
estimates formerly submitted for special appropriations to rebuild or 
renew existing structures have been omitted, as such work can be done 
more advantageously under the general appropriation for repairs, pro- 
vided the latter be made sufficient, and the special estimates are thereby 
reduced to a minimum. 

NEW LIGHT- VESSELS. 

The Board has recommended in the proper places in the body of this 
report that appropriations be made for building six new light- vessels. 
Each is much needed, but attention is especially invited to the urgent 
necessity for a relief light- vessel in the Fourth lighthouse district. 

NEW TENDERS. 

Eecommendation is repeated in certain of the foUowing pages that 
appropriations be made for the construction of three steamers to be 
used as light-house tenders in the Second, Third, and Seventh light- 
house districts to replace old steamers now so nearly worn out that 
they can only last, if used with care, until new vessels can be built to 
take their places. 

OIL HOUSES. 

The Board again recommends that appropriation be made for the 
erection of small, inexpensive structures near to, but separate from^ 
light-houses, in which to keep a year's supply of mineral oil, the illu- 
minant now used by the Light-House Establishment. Last year the 
Board estimated that $15,000 could be expended with great advantage 
during the year among the larger, more isolated, and more important 
light-stations. An appropriation of $5,000 was made for that purpose, 
which will be expended during the current year. 

It is estimated that $10,000 will be needed and can be profitably 
expended in building oil houses during the coming fiscal year, and the 
appropriation of that amount is therefore recommended. 

The recommendation made in the annual report for each of the last 
nine years was accompanied by the following explanation : 

The sabstitution of mineral oil for lard oil in the light-hoase service, which has 
been in progress several years, is now finished. As the quantity of the oil now 
used in larger, and as its bulk is greater than was that of the oil formerly used, and 
as the mineral oil is much more likely to occasion fire, and indeed to take fire, than 
was the lard oil, the Board has come to the conclusion, in the interest of safety, to 
advise that the proper steps be taken to have a house erected at each of the larger 
jstations^ from a plan specially devised after a careful study, for the purpose. 
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weed moving on the bottom in the rapid tidal carrentsof Vineyard Sound repeatedly 
broke tlie slender cable employed, necessitating frequent underrunning and relay- 
ings and no attempt was made to continue the communication after tbe inspection. 

The following winter tbe Popes Island Manufacturing Corporation, of New Bed- 
ford, Mass., made for the writer a 5-fathom chain of one-half inch Howard metal, 
which is noncorrodible in sea water and whose electrical conductivity is libout that 
of brass. Thio experimental chain, when submerged, conducted, so far as practical 
results are concerned, apparently as well as a continuous insulated cable. Unfortu- 
nately, to the present time no successful method is known of welding this metal into 
links suflQciently heavy for anchor purposes. Its tensile strength, as shown from 
testsat Watertown arsenal, is reported to be about 90,000 pounds to the square inch, 
and this property, coupled with its noncorrodibility, would make it of special value 
for light-vessel anchor chains, independently of its service in electrical communica- 
tion. From the experiments of 1893 there is encouragement to believe that through 
the ship's anchor chain, and quite surely so if it be of noncorrosive metal, such as 
the Howard, telephone connection can be established by the above method, and such 
method would be the simplest possible for light-ships. 

In the following summer (1894) experiments were made upon another method of 
telephoning to light-ships, and in the course of these, incidentally, an observation 
was made upon the above-described chain method. A submarine cable 5 miles long, 
which was in use for experiment, became fouled with the Scotland light-ship anchor 
chains. Its copper core came into metallic contact with the chain about 60 fathoms 
from the ship. A receiving telephone, which was connected with the hawse pipe of 
the ship and thereby directly with the anchor chain, became so loud as to be heard 
everywhere in the ship's cabin and indicated direct metallic connection through to 
the shore. To determine if this was the case, an insulated wire was then connected 
directly with the core of the cable and brought on board, and matters so arranged 
that the telephone could be alternately cut into the cable circuit either through the 
insulated wire or through the hawse pipe connection and anchor chain. No decisive 
difference in the loudness of the telephone could be detected. It seemed right to 
conclude, therefore, that the current passed through a portion of the anchor chain. 
Other experiments under way have precluded, to this time, further tests upon this 
chain method. Sufficient has been done, however, to encourage the belief that the 
anchor chain may be successfully used to complete electrically the cable circuit. 

The second method, which has been alluded to as being experimented upon in 1894, 
will be designated the diffusion method. It, like the chain method, was devised by 
us to avoid bringing the end of a submarine cable from the sea bottom up on board 
ship. The anchor chain was not made part of the telephone circuit in this method, 
but the entire region of water in which the ship could swing was electrified in such 
a way by the telephone current as to present differences of potential at different 
points in its area sufficient for telephonic purposes. By order of your Board the 
experimental plant which was to test the method was located off Sandy Hook, N. J., 
a place convenient to the shops of the Department at Tompkins vi lie, and in ordinary 
weather easily accessible to the light-house tenders. The Scotland light-vessel was 
selected with which to establish communication. This was 4| miles offshore, in 10^ 
fathoms mean low water. It was not the intention to establish permanent communi- 
cation with this vessel, as communication at this point would not be of particular 
service to the Department. 

The method in general was carried out in the following manner: An iron-armored 
submarine cable was laid from Sandy Hook, at the power station of the Gedney 
Channel Electric Buoy System, out to the Scotland light-ship, 5 statute miles, of which 
one-half mile was underground across the Hook. This cable terminated in a junc- 
tion box on the sea bottom, about 900 feet from the mushroom mooring anchor of 
the light-ship. The location of the light-ship and the course of the cable are shown 
in the accompanying map, PI. I. The cable was a portion of that used at the World's 
6603 L H 3 
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Beacon light, No. 9, North River , North Carolina. — Structure knocked 
down by a passing vessel and light extinguished June 21, 1895. 
(Rebuilt and light reestablished September 27, 1895.) 

Marblehead light-station, entrance to Marhlehead Harbor ^ Ma4f8a>chu- 
setts. — Light moved to a temporary tower. June 22, 1895, to make 
place for the erection of a new tower, 

Sandy Hook light-vessel, No. 51, off the entrance to New Fork Lower 
Bay, New York. — Withdrawn from her station for repairs and 
replaced by relief light-vessel No. 16, showing a fixed white 
reflector light instead of an occulting electric light, June 24, 
1895. (Belief light-vessel withdrawn and light-vessel No. 51 
replaced July 3, 1895.) 

Brant Point light, entrance to Nantucket Harbor, Massachusetts. — 
Changed from a fourth-order to a lens-lantern light on the nights 
of June 24 and 25, 1895. 
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ApprapriatiofiB made at the third sesHon of the Fifty-third Ckmgresa for light-house 

purposes. 

Supplies of light-houses $385,000 

Repairs of light-houses :.. 490,000 

Salaries of light-keepers... 690,000 

Expenses of light-vessels 285,000 

Expenses of buoyage 415,000 

Expenses of fog signals 70,000 

Inspecting lights 3,000 

Lighting rivers 300,000 

Survey of light-house sites 1,000 

SPECIAL WORKS. 

Boston light-vessel, additional 35,000 

Butler Flat, Massachusetts 45,000 

Chequamegon Point light and fog-signal station, Wisconsin 10, 000 

Detroit River lights, Michigan, noriih and south ends of Grassy Island 6, 700 

Devils Island light and fog-signal stati on, Wisconsin 22, 000 

Eagle Harbor fog signal, Michigan 5,000 

Grand Marais light-station, Michigan (making available) 4, 000 

Grand Marais Harbor of Refuge, light and bell, Michigan 15, 000 

Grays Harbor light and fog-signal station, Washington 39, 500 

Kennebec River lights, Maine 17, 000 

Lower Cedar Point light-s ation, Potomac River, Maryland (with power to 

contract up to $75,000) 25,000 

Manitowoc fog signal, Wisconsin 5,500 

Maumee range light-station 20,000 

Mendota light-station, Michigan 7, 500 

Mobile Ship Channel lights, Alabama 30,000 

North Head light-station, Washington 25,000 

North Manitou light and fog signal, Michigan 20,000 

Oil houses for light-stations 6, 000 

Plum Beach light and fog-signal station, Rhode Island (with power to con- 
tract up to $60,000) 20,000 

Portage Lake Ship Canal Pierhead fog signal, Michigan 5, 500 

Porte des Morts range lights and fog-signal station, Michigan 21, 000 

Sheboygan fog signal, Wisconsin 5, 500 

Smith Point light-house, Chesapeake Bay, Maryland (with power to con- 
tract up to $80,000) 25,000 

South Fox Island fog signal, Michigan 5,500 

Southwest Ledge fog signal, Connecticut 3,000 

Spectacle Island range lights, Massachusetts 9, 350 

Spring Point Ledge light and fog signal, Maine (with power to contract up 

to $45,000) 20,000 

Squaw Point light, Michigan 6,000 

Staten Island light-house depot seawall 25,000 

Sturgeon Bay Canal light-station, Wisconsin 20, 000 

Tibbetts Point fog signal, New York 4,300 

Umatilla Reef light- vessel, Washington (with power to contract up to 

$80,000) 40,000 

NEW WORKS AUTHORIZED. 

Congress authorized, by act approved on February 15, 1893, the estab- 
lishment of a number of light- stations at an aggregated cost of nearly 
half a miUion dollars, but made no appropriation at that time for their 
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construction. Since then, from time to time, appropriation has been 
made for the erection of many of them. The following is a hst of the 
light-stations remaining for which no appropriation has yet been made, 
with the maximum amount which each may cost: 

GaUoo Island fog signal, New York $5,700 

Carlton Island light-house, New York 8, 600 

Bay State Shoal lights, New York 800 

Erie Harhor (Presqu'ile) fog signal, Pennsylvania 4, 300 

Fairport Harhor fog signal, Ohio ' 4,300 

Lorain Harbor (Black River) fog signal, Ohio 4,300 

PortClinton light, Ohio, reestablishing 1,500 

Poe Eeef light- vessel, Straits of Mackinac, Michigan 25, 000 

Big Sable Point fog signal, Michigan 5,500 

Sand Hills light-house, Michigan 20,000 

Bayfield light and fog signal, Wisconsin 5,000 

Pats (or Hat) Point light and fog signal, Minnesota 15, 000 

Ludington light and fog-signal station, Michigan, keeper's dwelling 4, 500 

St. Joseph fog signal, Michigan 5,000 

St. Martin Island light, Michigan 15, 000 

Little Gull Island light and fog signal, Michigan 20, 000 

Peshtigo Shoal, Green Bay, Wisconsin 10,000 

Wilson Harbor light, New York 2,500 

Big Oyster Bed Shoal light and fog signal. New Jersey 25, 000 

Deer Point light, Florida 1,000 

New York Slough light and fog signal, California 10, 000 

Mermenteau River light, Louisiana 7, 000 

Willamette River, Oregon, 25 beacon lights and buoys between Salem and 

Portland 5,000 

A detailed statement of the work done in each of the sixteen light- 
house districts is made in the body of the report, under specified head- 
ings, from which it will be evident that the Board has brought the 
numerous and varied aids to navigation under its charge up to the 
proper standard, and that it has done all that was possible, with the 
funds provided, to meet the requirements of commerce and navigation. 

SUPPLIES OF LIGHT-HOUSES. 

The appropriation for 1895 was $385,000. While the appropriation 
was the same as that of the previous year, the number of light-stations 
was increased, and it is reasonable to expect that appropriations will 
be made during the present session of Congress for still other light- 
stations. 

The Board has found it impossible, with funds provided, to keep up 
its reserve stock of supplies with which to meet emergencies. This 
stock has been heavily drawn upon. The meagerness of preceding 
appropriations has made it necessary for the Board to cut down the 
quantity of supplies furnished yearly to the light-houses to such an 
extent that it can go no further without danger to the lights. In spite 
of the severe economy used, there is danger that the present lights 
and those which are being built can not be properly kept up without an 
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increase of appropriation. The passage of the eight-hour law has 
increased the price of the mannfactared material used to supply light- 
houses. The Board therefore estimates that $410,000 will be needed 
for providing supplies for light-houses during the coming fiscal year. 

BEPAIBS AND INCIDENTAL EXPENSES OF LIGHT-STATIONS. 

The estimate submitted under this head is $600,000. The appropria- 
tion for the current year is $490,000. From this appropriation must 
be paid the cost of repairs and maintenance of all light- stations, num- 
bering now some 1,014, many of which are very old, and therefore costly 
to maintain, as well as the cost of beacon lights to mark the ends of 
pierheads and at other localities on inland waterways and harbors. 
The law requires the Light-House Board to erect such beacon lights, 
but special estimates for this purpose can not be submitted in advance, 
since their erection usually depends upon the completion of piers and 
breakwaters, or the completion or progress of other works of improve- 
ment made by the Government to inland waterways. The cost of spare 
illuminating apparatus, which must be kept on hand to replace that 
which may be damaged or destroyed in service, is also paid irom the 
appropriation for repairs and incidental expenses. Several estimates 
for special appropriations to make extensive renewals of buildings at 
light-stations have been omitted this year, since they can be done from 
the appropriation for general repairs if this is made sufficient. The 
amount asked is urgently needed for the efficient and economical main- 
tenance of the service. 

SALARIES OF LIGHT-HOUSE KEEPERS. 

Last year Congress appropriated $690,000 to pay the salaries of not 
exceeding 1,250 keepers. But 1,203 keepers were employed. In quite 
a number of instances the Board found itself unable to provide keepers 
for needed beacon lights which it had funds to build, and hence these 
lights were not established. 

The statement made in the Board's last three annual rex)orts in refer- 
ence to this subject is repeated. 

It has become necessary, in view of the great pressure on this appropriation, to 
temporarily omit filling certain vacancies as they occurred, where there was more 
than one keeper at a station. This has necessarily resulted in inferior service on the 
part of the overworked keepers remaining at those stations. Two men can not do 
the work of three properly for any extended term. 

The duties of light-keepers have been greatly increased by the addition of steam 
fog-signal apparatus, requiring, in many cases, the attention of steam engineers. 
It has been found that it is impossible to obtain the services of men for many of 
these positions, for the pay offered, who hold certificates that they have passed 
examinations as steam engineers. Hence the Board has been unable to get the best 
results from its steam fog signals. The steam is not raised as soon as it might be so 
as to get the fog signal to sounding as soon as it should. The machinery gets out of 
order sooner than it would if in the charge of a skilled engineer. It remains out of 
use until a machinist is sent from a distant town at large expense in wages and 
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tra&Bp€>rtatl»n to fix it, and the life of the machine is much shorter than it would 
be if in the charge of a certificated engineer. It is poor economy to stint the pay of 
engineers to such point that the services of only the poorest can be commanded, as 
it costs so much to remedy the mistakes they unavoidably make. 

It has been found in practice that it is difficult to retain in the service men of 
sufficient experience and ability to operate and take the proper care of the delicate, 
complicated, and expensive illuminating apparatus placed in their charge. Hence 
it coats more than it formerly did, and more than it ought, to keep this apparatus in 
running order. The Board therefore suggests that it would be better, from an 
economical point of view, to raise the average salary of the light-keeper to the 
amount fixed by law rather than to maintain it at its present rate, and especially to 
decrease it still more. 

The Board anxiously feels the difficulty with which it retains its trained and 
experienced light-keepers. The pay they receive is insufficient to induce them to 
remain in the service. During the four years between March 4, 188$, and March 4, 
1889, 769 persons entered the service by original appointment. During the four 
years which elapsed between March 4, 1889, and March 4, 1893, 672 persons received 
original appointments into the Light-House Service. Each of these appointments 
was made to fill a vacancy made by cause. These causes were death, resignation, 
or removal. Each removal was made for specified written and recorded cause, and 
never for political reasons. The removals number, say, one in seven of all the vacan- 
cies. The vacancies caused by death are inconsiderable in number. The vacancies 
caused by resignation are, say, between five and six out of every seven. 

Some of the light-stations are undermanned. At others, the more 
isolated, it is difficult to retain good men at the rates paid. The appro- 
priations made do not permit the Board to pay the average rates 
allowed by law. But even on the present basis it is estimated that 
$700,000 will be needed for salaries of light-keepers during the next 
fiscal year. 

EXPENSES OF LIGHT-VESSELS. 

Congress appropriated $285,000 to defray the expenses of light- 
vessels during this fiscal year. The appropriation has been expended 
and many needed repairs go over to next year. The cost of the main- 
tenance of the light- vessel which was established off Boston Bay, Mas- 
sachusetts, in October, 1894, is to be defrayed by the appropriation for 
the coming year. The wear and tear on the older light- vessels was 
greater than usual, owing to their increased age. The Board estimates, 
therefore, that the expenses of light- vessels for the ensuing fiscal year 
will be $350,000, and it is recommended that an appropriation of that 
amount be made therefor. Within the past two years the number of 
light-ships established has been increased by 33 per cent, but there has 
been no corresponding increase in appropriations necessary to meet 
the increased cost of maintenance. 

EXPENSES OF BUOYAaE. 

Congress at its last session appropriated $415,000 for the expenses of 
buoyage during the current fiscal year. There are now some 4,725 
buoys of all kinds in position. The buoys which were carried away or 
sunk at their moorings during the past year were replaced from the stock 
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NEW LIGHT-STATIONS AND DEPOTS. 

The estimates for special appropriations for new light-stations and 
depots have been revised with particular care to bring them up to date 
and to make them conform to the actual needs of navigation in the 
various districts throughout the coast and inland waters. Several 
estimates formerly submitted for special appropriations to rebuild or 
renew existing structures have been omitted, as such work can be done 
more advantageously under the general appropriation for repairs, pro- 
vided the latter be made sufficient, and the special estimates are thereby 
reduced to a minimum. 

NEW LIGHT- VESSELS. 

The Board has recommended in the proper places in the body of this 
report that appropriations be made for building six new light- vessels. 
Each is much needed, but attention is especially invited to the urgent 
necessity for a relief light- vessel in the Fourth light-house district. 

NEW TENDERS. 

Eecommendation is rex)eated in certain of the following pages that 
appropriations be made for the construction of three steamers to be 
used as light-house tenders in the Second, Third, and Seventh light- 
house districts to replace old steamers now so nearly worn out that 
they can only last, if used with care, until new vessels can be built ta 
take their places. 

OIL HOUSES. 

The Board again recommends that appropriation be made for the 
erection of small, inexpensive structures near to, but separate from^ 
light-houses, in which to keep a year's supply of mineral oil, the illu- 
minant now used by the Light- House Estabhshment. Last year the 
Board estimated that $15,000 could be expended with great advantage 
during the year among the larger, more isolated, and more important 
light- stations. An appropriation of $5,000 was made for that purpose, 
which will be expended during the current year. 

It is estimated that $10,000 will be needed and can be profitably 
expended in building oil houses during the coming fiscal year, and the 
appropriation of that amount is therefore recommended. 

The recommendation made in the annual report for each of the last 
nine years was accompanied by the following explanation : 

The substitution of mineral oil for lard oil in the light-house service, which has 
been in progress several years, is now finished. As the quantity of the oil now 
used in larger, and as its bulk is greater than was that of the oil formerly used, and 
as the mineral oil is much more likely to occasion fire, and indeed to take fire, than 
was the lard oil, the Board has come to the conclusion, in the interest of safety, to 
advise that the proper steps be taken to have a house erected at each of the larger 
BtaitionB, from a plan specially devised after a careful study, for the purpose. 



32 REPORT OF THE LIGHT-HOUSE :B0ARD. 1895. 



TELEPHONIC COMMUNICATION BETWEEN LIGHT-SHIPS AND SHORE. 

The progress made in the Board's experiments looking to the use of 
sea telephones as a means of communication between its light- vessels 
and the shore is folly set out in the following report to the Board by- 
its late superintending electric engineer, Prof. Lucien 1. Blake, who 
obtained leave of absence from the State University of Kansas to do 
this work for the Light-House Establishment: 

Physical Laboratory, University of Kansas, 

SeptemheTf 1895, 

Sirs: I have the honor to submit herewith my report upon the experiments in tele- 
phonic communication between Sandy Hook and the Scotland light-ship. These 
were carried on under the authority of the Board, and the purpose w*s to test prac- 
tically a method proposed by the writer. Experiments were begun in August, 1894, 
and continued until July 1, 1895. During this period the work was frequently inter- 
rupted and prolonged by delays in constructing apparatus and in obtaining material. 
Nearly three months were unnecessarily consumed by the manufacturers in making 
the special cable for the grid ; the difficulty of getting to and £rom the Hook and the 
light-ship in the winter season retarded progress, and the cold weather and rough 
water around the light-ship made experimenting from small boats difficult and slow. 
Work, however, was carried on as continuously as possible in the laboratory of the 
Lifbt-House Establishment at Tompkinsville, on Staten Island Bay, on Sandy Hook, 
and around the light-ship. Nearly every point, in carrying out the methods described, 
had to be independently experimented upon. Nearly all apparatus had to be spe- 
cially devised and constructed. It was anticipated that the electrical energy obtain- 
able on shipboard would necessarily be an extremely small fraction of that delivered 
by the transmitter, and consequently every detail became important. 

Account is here given of a second method also, upon which experiments in the pre- 
ceding year had been made. Each method has its advantages and its warranty of 
success. 

The difficulty of communicating electrically with light-vessels by direct metallic 
connection lies wholly in bringing the end of a submarine cable on board and main- 
taining it there under the various changes of the ship's position and against its 
motions. The fouling of the cable with the anchor chain has proven so far the chief 
insurmountable difficulty. Various devices to maintain cable connection with the 
ship have been made by the light-house authorities of several nations, and interosting 
accounts are recorded, particularly in the several reports of the British Royal Com- 
mission on Electrical Communication with Light-Houses. It may be stated that no 
method has yet been reported as successful. 

In 1889 it occurred to my assistant and myself to make use of the ship's anchor 
chain as a part of the cable circuit, and experiments to this end were inaugurated 
in the summer of 1893 at the Buoy Depot at Woods Hole, Mass. Relief light- vessel 
No. 39 was anchored about a mile offshore in Vineyard Sound, and a temporary cable 
of No. 14 copper wire, okonite insulation, laid out to it. The core of this cable was 
connected with the stem of the mushroom anchor. The ship rode with 30 fathoms 
of 2-inch wrought-iron chain. Although the chain was new and was painted with 
asphaltum, still the friction between the links kept their contact surfaces bright, 
and sufficient electrical connection was established and maintained to deliver to suit- 
able receiving telephones upon the ship a current ample for excellent talking. The 
so-called '' solid-back '' transmitter of the Bell Telephone Company was employed. 
The method was inspected by Capt. Frederick A. Mahan, U. S. A., engineer secretary 
of the Board; Commander George F. F. Wilde, U. S. N., then inspector second dis- 
trict; Mr. Arnold B. Johnson, chief clerk of the Board, and byothen^ The sea- 
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weed moving on the bottom in the rapid tidal carrentsof Vineyard Sound repeatedly 
broke the slender cable employed, necessitating freqaent underrunning and relay- 
ing, and no attempt was made to continue the communication after the inspection. 

The following winter the Popes Island Manufacturing Corporation, of New Bed- 
ford, Mass., made for the writer a 5-fathom chain of one-half inch Howard metal, 
which is noncorrodible in sea water and whose electrical conductivity is about that 
of brass. Thio experimental chain, when submerged, conducted, so far as practical 
results are concerned, apparently as well as a continuous insulated cable. Unfortu- 
nately, to the present time no successful method is known of welding this metal into 
links sufficiently heavy for anchor purposes. Its tensile strength, as shown from 
testsat Watertown arsenal, is reported to be about 90,000 pounds to the square inch, 
and this property, coupled with its noncorrodibility, would make it of special value 
for light-vessel anchor chains, independently of its service in electrical communica- 
tion. From the experiments of 1893 there is encouragement to believe that through 
the ship's anchor chain, and quite surely so if it be of noncorrosive metal, such as 
the Howard, telephone connection can be established by the above method, and such 
method would be the simplest possible for light-ships. 

In the following summer (1894) experiments were made upon another method of 
telephoning to light-ships, and in the course of these, incidentally, an observation 
was made upon the above-described chain method. A submarine cable 5 miles long, 
which was in use for experiment, became fouled with the Scotland light-ship anchor 
chains. Its copper core came into metallic contact with the chain about 60 fathoms 
■ from the ship. A receiving telephone, which was connected with the hawse pipe of 
the ship and thereby directly with the anchor chain, became so loud as to be heard 
everywhere in the ship's cabin and indicated direct metallic connection through to 
the shore. To determine if this was the case, an insulated wire was then connected 
directly with the core of the cable and brought on board, and matters so arranged 
that the telephone could be alternately cut into the cable circuit either through the 
insulated wire or through the hawse pipe connection and anchor chain. No decisive 
difference in the loudness of the telephone could be detected. It seemed right to 
conclude, therefore, that the current passed through a portion of the anchor chain. 
Other experiments under way have precluded, to this time, further tests upon this 
chain method. Sufficient has been done, however, to encourage the belief that the 
anchor chain may be successfully used to complete electrically the cable circuit. 

The second method, which has been alluded to as being experimented upon in 1894, 
will be designated the diffusion method. It, like the chain method, was devised by 
us to avoid bringing the end of a submarine cable from the sea bottom up on board 
ship. The anchor chain was not made part of the telephone circuit in this method, 
but the entire region of water in which the ship could swing was electrified in such 
a way by the telephone current as to present differences of potential at different 
points in its area sufficient for telephonic purposes. By order of your Board the 
experimental plant which was to test the method was located off Sandy Hook, N. J., 
a place convenient to the shops of the Department at Tompkinsville, and in ordinary 
weather easily accessible to the light-house tenders. The Scotland light- vessel was 
selected with which to establish communication. This was 4^ miles offshore, in 10^ 
fathoms mean low water. It was not the intention to establish permanent communi- 
cation with this vessel, as communication at this point would not be of particular 
service to the Department. 

The method in general was carried out in the following manner: An iron-armored 
submarine cable was laid from Sandy Hook, at the power station of the Gedney 
Channel Electric Buoy System, out to the Scotland light-ship, 5 statute miles, of which 
one-half mile was underground across the Hook. This cable terminated in a junc- 
tion box on the sea bottom, about 900 feet from the mushroom mooring anchor of 
the light-ship. The location of the light-ship and the course of the cable are shown 
in the accompanying map, PI. I. The cable was a portion of that used at the World's 
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Nintli District. 

range lights and a steam fog signal on or near Plum Island in the Porte 
des Morts (Death's Door) passage, entrance to Green Bay. Proper 
measures are being taken to do this as soon as practicable. 

1440. Poverty Island^ Lake Michigan^ Michigan. — A circular iron oil 
house was erected in September, 1894. A boat landing was built iuthe 
shape of an L, so as to form a harbor for the keeper's boat. An addi- 
tional crib was built to form a breakwater to the new lauding. Varioas 
repairs were made. 

— . Manistique, Lake Michigan, Michigan, — The following statement, 
made in the Board's last annual report, is repeated: 

The establishment of a coast light and fog signal here, at a cost not to exceed 
$32,000, was authorized by the act approved February 15, 1893, but no appropriation 
therefor has yet been made< The Board recommends that the amount named be 
appropriated. 

1441. Seul Choix PointCj Lake Michigan, Michigan. — Provision wsw 
made for completing this station by the act approved August 18, 1894, 
making the $5,000 appropriated August 5, 1892, for moving St. Marys 
Eiver upper range lights available therefor. An estimate of cost for 
completing the tower and dwelling w^as made, and bids were invited 
and opened on March 9, 1895, for the materials, which were purchased, 
with supplies for the working party, and loaded on the tender Ama- 
ranth, and the working party was organized and transported to the 
light-house site, and operations were begun. The interior of the dwell- 
ing was largely replastered; the elevator and hoisting engine for 
handling material for the tower were placed; the boathoase was nearly 
finished; the oil house was completed; the tower was built up from 
20 feet 8 inches above grade to 56 feet 4 inches; stone for the circular 
windows was cut and set in place, and the circular stairs and landings 
to the third platform were completed. By the act approved March 3, 
1893, an appropriation of $3,300 was made for completing the fog sig- 
nal, but no money had been previously appropriated. The act approved 
August 18, 1894, appropriated $2,200 for beginning the fog signal. 
Plans, specifications, and estimate of cost of establishing the fog signal 
were made. The material required for this work was ordered and 
delivered by the Amaranth. Contracts were made for furnishing two 
fog-signal boilers. Excavations for the fog-signal house were made, 
concrete footings were put in, walls were built up to the roof plates, 
and the exterior of the foundation walls was plastered to grade with 
cement mortar. The roof and cornices were completed, ironed, and 
painted, the floor was filled in, the site was graded, and a brick founda- 
tion was prei)ared for the boilers. 

1445. Escanaha, Green Bay, Michigan. — Various repairs were made. 
The following recommendation was made in the Board's last five annual 
reports : 

A steam signal here is not essential, as the navigation of Little Bay de Noqnette is 
quite unobstructed, and with a steam whistle on Eleven- Foot Shoal a vessel should 
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FOG-SIGNAL EXPERIMENTS. 

The valuaWe and interesting experiments and investigations in 
regard to the laws of sound in their bearing upon fog signals or aadible 
aids to navigation, the results of which, up to the date of the last 
annual report of the Board, were given in an elaborate report by Maj. 
W. E. Livermore, engineer of the First and Second lighthouse dis- 
tricts, have been continued by that officer, so far as the funds available 
and the requirements of the regular work of the service would permit. 

Additional machinery has been set up at the experimental station at 
Boston light, and tests and observations have been made as opportunity 
' offered at regular stations. 

These experiments and observations related to the. effects of tempera- 
ture in refracting sound, to the causes of the faint sounds or *^ aerial 
echoes" that are often noticed when a fog signal is operating, to the 
exploration of the upper air by means of self-recording meteorological 
instruments sent up by kites, and to the practical installation of a fog 
bell mount-ed on a buoy and operated by an electric current conveyed 
through a submerged cable, the current being controlled by an appara- 
tus on shore. 

Tests have been made with various appliances designed to aid the 
ear in hearing distant and faint sounds, and measures have been taken 
to devise and test an apparatus for generating sound by means of alter- 
nating electrical currents. 

Various patterns of oil engines for operating air compressors for fog 
signals have been procured for test, and some important improvements 
have been made in fog bells and the striking apparatus used with them. 

These experiments are to be continued. 

ESTIMATES OF GENERAL APPROPRIATIONS. 

.Supplies of light-houses $410,000.00 

Repairs of light-houses 600,000.00 

Salaries of keepers of light-houses 700,000.00 

Expenses of light- vessels 350,000.00 

Expenses of buoyage 500,000.00 

Expensesof fog signals .' 125,000.00 

Inspecting lights 5,000.00 

Lighting of rivers 350,000.00 

Survey of light-house sites 1, 000. 00 

ESTIMATES FOR SPECIAL APPROPRIATIONS. 

Spring Point Ledge light and fog-signal station, Maine $25, 000. 00 

Whitlocks Mill light-station, Maine 250. 00 

Libby Islands light-station, Maine, keeper's dwelling 6, 000. 00 

Boon Island light-sttition, Maine, keeper's dwelling 3, 400. 00 

Cape Elizabeth light-station, Maine, keeper's dwelling 2, 000. 00 

Matinicus Rock light-station, Maine, keeper's dwelling 3, 200. 00 

Burnt Coat Harbor light-station, Maine, roadway 500. 00 

Tender for the Second light-house district 85, 000. 00 
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FIK8T DISTRICT. 

Tliift district extends from the head of navigatioD on the St. Croix 
Kiver, Maine, the northeastern boundary of the United States, to, and 
including, Hampton HarlK>r, Xew Hampshire. It embraces all aids to 
navigation on the seacoast of Maine and Xew Hampshire, and on all 
tidal waters between the limits named. 

Inspector. — Commander George E. Wingate, United States Xavy. 

Engineer. — Maj. William R. Livermore, Corps of Engineers. United 
States Army. 

In this district there are — 

Light-houses and beacon lights 64 

Day or nnlighted beacons 103 

Fog signals operated by steam or hot-air engines 13 

Fog signals operated by clockwork 17 

Whistling buoys in position 11 

Bell buoys in position 18 

Other buoys in position 635 

Steamer lAlaCf buoy tender, and for supply and inspection 1 

Hteamer Myrtle^ for construction and repair in the First and Second districts 1 

The number preceding the name of a light-statiou is that by which 
it is designated in the list of lights and fog signals on the Atlantic and 
Gulf coasts of the United States, corrected to January 1, 1895, or in 
the list of lights and fog signals on the Pacific coast of the United 
States, corrected to January 1, 1895, or in the list of lights and fog 
signals of the United States on the Northern lakes and rivers, corrected 
to the opening of navigation, 1895. 

LiaHT-STATIONS. 

1. Whitlocks Mill, on the south bank of the St. Croix River, Maine. — 
The following recommendation, made in the Board's last annual report, 
is renewed: 

A light was needed at this place to enable the steamers plying between Eastport 
and Calais, and especially towboats, to make the difficult turn at the Narrows, a 
few hundred yards above Whitlocks Mill. The Canadian Government maintains 
two lights on the left or Canadian bank of the river, and another light was needed 
on the right or American bank to make the navigation safe at this difficult turn. 
Hence a red light was, on July 15, 1892, shown from a tree as a temporary expedient. 
It iH now proposed to purchase a site for this light. The owner of the land offers it 
nt a reasonable price. It is estimated that its purchase, together with the legal 
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First District. 

expenses necessary to obtaining title and cession of jurisdiction, will cost not to 
exceed $250. Recommendation is made that an appropriation of that amount be 
made for this purpose. 

2. St Croix Biver, on Docket Island^ Maine, — A new cistern was 
built in the cellar and a concrete floor was laid. Various repairs were 
made. 

6. Avery BocJcy in Mdchias Bay, Maine. — A bulkhead of heavy tim- 
bers well bolted to the ledge was built on the east side of the rock 
to protect the dwelling house from the sea. Heavy shutters were made 
and hung. Various repairs were made. The characteristic of the fog 
signal was changed from a blow struck every 11 seconds to a blow 
every 10 seconds. 

7, Idbby Islands, on southwest end of the southwesterly of the Libby 
Islands, entrance to Machias Bay, Maine.— Since the recommendation 
of the last three years for an appropriation for a single dwelling for an 
assistant keeper, it has become necessary to provide quarters for 
another assistant, making two sets of quarters urgently needed, as 
there is now but one set for three keepers. It is therefore recommended 
that a double dwelling be built, at an estimated cost of $6,000, instead 
of the single dwelling heretofore recommended. 

10. Nash Island, off the mouth of Pleasant Bay, Maine. — An oil house 
was built and minor repairs were made. 

12. Petit Manan, seacoast of Maine. — A platform was built at the side 
of the boat slip. Various repairs were made. 

15. Mount Desert, on Mount Desert Bock, about 20 miles to southward 
of Mount Desert Island, Maine. — The boathouse was enlarged and 
rebuilt and a platform was built at the side of the boat slip. The fog- 
signal machinery was overhauled and repaired. 

16. Egg Bock, on Egg Bock, Frenchman Bay, Maine. — The boat slip 
was extended seaward 35 feet and was provided with a hard- wood cap- 
ping. Various repairs were made. 

17. Crabtree Ledge, Frenchman Bay, Maine. — A landing ladder was 
made and fitted. Various repairs were made. 

18. Baker Island, off Mount Desert Island, Maine. — An oil house was 
built. Minor repairs were made. 

19. Or eat Duck Island, seacoast of Maine. —A boat slip and boat- 
house were built. Fog-signal boilers were connected with the sea to 
provide a water supply in case of drought. Various repairs were 
made. 

21. Bass Harbor Head, entrance to Bass Harbor, Maine. — A boat 
winch was furnished. Minor repairs were made. 

22. Burnt Goat Harbor, Swan Island, coast of Maine. — An oil house 
was built. A flight of steps was built leading up the bank to the boat- 
house. Minor repairs were made. 
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The following recommendatioD, made in the Board's last annnal 
report, is renewed : 

This station is situated at the extreme end of the peninsnla and is separated from 
the town by the harbor. In winter the harbor is sometimes filled with ice, so that 
communication with the town by water can not be relied npon ; a roadway for the 
accommodation of the necessary travel between the public road and the light-station 
ia therefore necessary. The owners of the adjacent land offer to convey right of 
way to the Government at a nominal price. It is estimated that the legal expenses 
of obtaining title and cession of jurisdiction to the land thus conveyed, together 
with the cost of building the roail needed, will not exceed $500. Recommendation 
is made that an appropriation of this amount be made therefor. 

24. Saddleback Ledge^ 3 miles westerly from Isle au Haut^ Maine.-- 
The boat slip was extended seaward 40 feet, and a branch boat slip, 35 
feet long, was made. An iron ladder was i)ut in the tower. Various 
repairs were made. 

J25. Deer Island Thoroughfare^ on Mark Island^ Maine. — An oil house 
and a fuel house were built. Various repairs were made. 

27. Uagle Island, at the northeast extremity of Eagle Island j Maine.— 
An oil house was built. A flight of stairs was built up the bluff on the 
southeast side of the reservation. 

30,31. Matinicus Rocky on Matinicus Bock, off the southern entrance 
to Penobscot Bay, Maine. — The following recommendation was made in 
the Board's last four annual reports: 

For more than twenty years, and until recently, the first assistant keeper was the 
son of the i»rincipal keeper, and the two lived together in one dwelling. The resig- 
nation of the principal keeper has broken up this arrangement. At this important 
station, which has two second-order lights and a steam fog signal, a keeper and thiee 
assistant keepers are employed. These are the only people living on this rock. Two 
of the assistant keepers, with their families, live in one double dwelling, and the 
principal keeper lives in a separate single dwelling. These three sets of quarters 
are adapted only to the accommodation of three families, and a fourth set of quarters 
is, therefore, urgently necessary for the third assistant. 

It is e8timat(5d that a proper dwelling can be built for $3,200, and recommendation 
is made that this amount be appropriated for that purpose. 

This bar rocky islet is about half a mile long and of irregular width, nowhere 
exceeding an eighth of a mile, and the highest part is not more than 50 feet above 
the sea level. There is a little cove where material can be hauled up in pleasant 
weather, but it has no harbor. The light-house keeper effects a landing by steering 
his boat through the breakers ou the top of a wave, so that it will land on the boat- 
ways, where his assistants stand ready to receive him and draw his boat so far up on 
the ways that a receding wave can not carry it back to the sea. There is neither 
tree nor shrub, and hardly a blade of grass on the rock. The surface is rough and 
irregular, and resembles in a large way a confused pile of loose stone. Portions of 
the rock are frequently swept by the waves, which move the huge bowlders into new 
positions. During the storm of January 19, 1856, the sea made a complete breach 
over the rock, washing away every movable thing. The old dwelling was so thor- 
oughly demolished that not one stone was left upon another. The then new dwell- 
ing, though situated in the most protected spot, was flooded, and heavy wooden 
shutters had to be closed to prevent the violence of the spray from breaking them in. 
The rock IS about JO miles from the mainland, as the crow flies. Bockland, 25 miles 
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distant, is tho nearest harbor unless the coves of Matiuicus Ishiud, 4 miles from the 
rock, be considered as harbors. They can be entered only with certain winds by 
vessels of A'cry light draft. Tlie isolation of this station and the difficnlty of landing 
material here of course enhance the cost of erecting the proposed structure, in which 
strength rather than the graces of architecture are most considered. 

32. Two Bu8% Island, entrance to West ^eyiohscot Bay, Maine. — An 
appropriation of $19,000 was made on August 18, 1894, for the (estab- 
lishment of tbis station. As it is imi)racticable to buy the island, 
measures have been taken to obtain title to it by proceedings in con- 
demnation. 

34. Owls Head, entrance to Rockland Harbor, Maine. — An oil house 
was built. A boathouse and boat slip were built, and a boat winch 
was provided. Stairs and platforms leading from the dwelling to the 
light tower were rebuilt. Minor rei)airs were n)ade. 

36. Broicns Head, entrance to Fox Island Thoroughfare, Maine. — A 
boathouse and boat slii> were built, and a boat winch was provided. 
Minor repairs were made. 

38. Negro Island, entrance to Camden Harbor, Maine. — An oil house 
was built. 

40. Dice Head, entrance to Castine Harbor, Maine. — An oil house was 
built. Materials for repairing the dwelling and outbuildings were 
landed. 

42. Tennant Harbor, on Southern Island, Maine. — A fuel house was 
built. Minor repairs were made. 

43. Marshall Point, entrance to St. George Harbor, Maine. — A bound- 
ary fence was built. Minor repairs were made. The dwelling was 
struck by lightning in June and badly damaged, and a contract has 
been entered into for rebuilding it. 

44. Monhegan Island, seacoast of Maine, — Storm porches were built 
at each of the dwellings. Minor repairs were made. 

45. Manana Island fog-signal station, seacoast of Maine. — The old sum- 
mer kitchen was enlarged and repaired and made into quarters for the 
assistant keeper. The disused signal-house was made into a fu^l house. 
A wire cable for carrying coal was put up between the boathouse and 
the top of the hill, and a small engine was set up for hauling the car. 
Various repairs were made. 

46. Franklin Island, Mnscongus Bay, Maine. — An oil house was built. 
A cistern was provided for the keeper's use. Minor rei)airs were 
made. 

— . Doubling Point, Ames Ledge, Perkins Island, Squirrel Point, and 
Mam Island, Loicer Kenriebec River, Maine. — An appropriation of $17,000 
was made by the act approved on March 2, 189.5, for tlie establishment 
on Kennebec liiver, Maine, of a light, range lights, and fog signal at or 
near Doubling Point, a light at Ames Ledge, a light at or near the 
southwest point of Perkins Island, a light at or near Squirrel Pointy 
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and a day beacon on or near Earn Island, and for their sites. Proper 
measares are being taken for obtaining sites for these aids to naviga- 
tion, and for having plans made for their erection. 

49. Burnt Island j entrance to Boothhay Harbor ^ Maine. — A new bell 
tower was built, a 1,000-pound bell was purchased, and a Game well 
machine was procured. V arious repairs were made. 

50. Cuckolds fog-signal station^ entrance to Boothhay^ Maine. — The 
machinery was overhauled and repaired. A 1,000-poiind bell was 
installed, to be used while getting up pressure of air on the DaboU 
trumpet. 

51. Hendricks Head, mouth of Sheepscot River^ Maine. — An oil house 
was built. Various repairs were made. 

52. Pond Island, Kennebec River, Maine. — The characteristic of the 
fog signal was changed from 8^ seconds to 10 seconds. Minor repairs 
were made. 

53. Seguiny off the mouth of the Kennebec River, Maine. — A railroad 
was built connecting the boathouse at the landing with the signal 
house. A car was provided and a hoisting engine was set up for haul- 
ing up coal and supplies. A platform of heavy planks and timber was 
built at the boat slip. Extensive repairs were made to the dwellings, 
outbuildings, and reservoirs. 

55, 56. Cape Elizabeth, on Cape Ulizabeth, Maine. — The following 
recommendation was made in the Board's last four annual reports: 

Until the resignation of the principal keeper^ about two years ago, his wife was an 
assistant keeper, so that there were but three families to be accommodated in the 
three single dwellings at the station. This arrangement is changed, and there are 
now four separate families at the station, and two families are crowded into a dwell- 
ing adapted in size and arrangement to only one family. The two towers are more 
than 900 feet apart; two of the dweUings are near the northeast and one near the 
southwest tower. A fourth dwelling is very urgently needed near the latter to 
properly and conveniently house in the severe winter weather of that climate the 
second of the two assistants who attends the light in it. Besides a first and a second 
order hght, the station has a first-class fog signal, and an additional dwelling is 
imperatively needed in the best interests of the service. 

It is estimated that one can be built for $2,000, and it is recommended that an 
appropriation of this amount be made therefor. 

— . Spring Point Ledge, Portland Harbor, Maine. — Congress, by act 
approved March 2, 1895, appropriated $20,000 for establishing a light 
and fog-signal station at this point, and authorized a contract therefor 
which shall not exceed $45,000, the amount which it is estimated that 
this light-station will cost. It is recommended that the remaining 
$25,000 be now appropriated for that purpose. Proper measures are 
being taken to obtain title to the site needed and for making plans for 
the necessary structures. 

62. Boon Island, seacoast of Maine. — The following recommendation 
was made in the Board's last four annual reports: 

There are at this station one keeper and two assistants, and but two sets of quar- 
ters in one double dwelling. The second assistant keeper has to board either with 
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the family of the keeper or with that of the first assistant keeper. This forced 
arrangement is unsatisfactory to all, and is quite unfavorable to the retention of a 
second assistant of the needed qualifications. The station is isolated and exposed, 
the tower is tall, and this second-order light is an important one. 

A third dwellin^^, which is urgently needed, it is estimated can be built for $3,400. 
It is therefore recommended that an appropriation of this amount bo made therefor. 



REPAIRS. 



Kepairs inoie or less exteusive were made during the year at the 
-following-named stations: 



1 Whitlocks Mill, Me. 
3. Lubec Channel, Me. 
4 West Quoddy Head, M 
5. Little River, Me. 

7. Libby Islands, Me. 

8. Moose Peak, Me. 

9. Moosabec Reach, Me. 

13. Prospect Harbor, Me. 

14. Winter Harbor, Me. 
26. Goose Rocks, Me. 

28 Pumpkin Island, Me. 
30, 31. Matinicus Rock, Me. 
33. Whitehead, Me. 
35 Rockland Breakwater, Me. 
37. Indian Island, Me. 



41. Fort Point, Me. 

47. Pemaquid Point, Me. 

48. Ram Island, Me. 

54. Halfway Rock, Me. 

55, 56. Cape Elizabeth, Me. 

57. Portland Head, Me. 

58. Portland Breakwater, Me. 

59. Wood Island, Me. 

60. Goat Island, Me. 

61. Cape Neddick, Me. 

62. Boon Island, Me. 

63. Whaleback,N. H. 

65, 66. Seavys Island, Me. 
67. Isles of Shoals, N. H. 



DAY OR UNLIGHTED BEACONS. 

The 103 day beacons in this district are in fair order. 

Anderson Ledge^ Isles of Shoals, Maine.— The day mark was replaced. 

FOG SIGNALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

4, West Quoddy Head, Maine, — This 10-inch steam whistle, in dupli- 
cate, was in operation some 1,266 hours during the year, and consumed 
about 66 tons of coal. 

7. Libhy Islands, Maine. — This 10-inch steam whistle, in duplicate, 
was in operation some 1,521 hours during the year, and consumed about 
66 tons of coal. 

12, Petit Manan, Maine. — This 10-inch steam whistle, in duplicate, 
was in operation some 1,918 hours during the year, and consumed about 
74 tons of coal. 

15, Mount Desert, Maine, — This third-class Daboll trumpet, in dupli- 
cate, was in operation some 1,524 hours during the year, and consumed 
about 7 tons of coal. 

19, Great Duck Island, Maine, — This 10-inch steam whistle, in dupli- 
cate, was in operation some 1,362 hours during the year, and consumed 
about 59 tons of coal. 
6603 L H 4 
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30j 81. Matinicus Rocky Maine. — The signals of this station, a 10-inch 
and a 12inch steam whistle, were in operation some 1,451 hours, and 
consumed about 72 tons of coal. 

3ii. Whitehead^ Maine. — This 10-inch steam whistle, in duplicat<e, was 
in operation some 1,933 hours during the year, and consumed about 74 
tons of coal. 

45. Manana Island, Maine. — This first-class Daboll trumpet, in dupli- 
cate, was in operation some 1,233 hours during \he year, and consumed 
about 15 tons of coal. 

50, Cuckolds Island J Maine, — This first-class Daboll trumpet, in dupli- 
catC; was in operation some 1,103 hours during the year, and consumed 
about 7 tons of coal. 

53, Segiiin, Maine. — This 10-iuch steam whistle, in duplicate, was in 
operation some 1,317 hours during the year, and consumed about 55 tons 
of coal. 

55j 56, Cape Elizabeth, Maine. — The signals are a second-class steam 
siren and a 12-inch steam whistle^ The second-order siren was in oper- 
ation some 922 hours during the year, and consumed about 41 tons of 
coal. The 12-inch steam whistle was not used during the year. 

57, Portland Head, Maine. — This second-class Daboll trumpet, in 
duplicate, was in operation some 1,013 hours during the year, and con- 
sumed about 14 tons of coal. 

63, Whalehack, New Hainpshiye.—Thi^ third class Daboll trumpet, 
in duplicate, was in operation some 1,010 hours during the year, and 
consumed about 7 tons of coal. 

BUOYAGE. 

There were established during the year 12 spar buoys and 5 iron 
buoys, including Green Island Seal Ledges whistling buoy, in West 
Penobscot Bay. There were discontinued 13 spar buoys and 6 iron 
buoys, including Carlow Island boundary line buoy, St. Croix River, 
marking the boundary line between Maine and New Brunswick; also 
Dyers lialtlide Ledge Spindle in Narraguagus Bay. 

The following named changes were made in the coloring and number- 
ing of the. buoys in this district, viz: * 

Sheep Island Shoals buoy, Fisherman Island Passage, West Penob- 
scot Bay, was changed from a black spar No. 1 to a red spar No. 2. 

(irindstone Ledge buoy, Fisherman Island Passage, West Penob- 
scot Bay, was changed from a red spar No. 2 to a black spar No. 1. 

AVesteru Egg Bock Breakers buoy, St. George River, was changed 
ftx)m a red spar No. 2 to a black spar No. 1. 

Other changes Avere made as follows: 

(^ranberry Point buoy, Lubeo Narrows, Avas changed from a red spar 
No. to a seeoud-class nun buoy of the same color and number. 
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The Gin Bottle buoy, Lubec Narrows, was changed from a third- 
class can black No. 5 to a second-class can buoy of the same color and 
number. 

Buckman Ledge buoy, Bastport Harbor, was changed from a red 
spar No. 2 to a second-class nun buoy of the same color and number. 

Oummings Ledge buoy, Moosabec Reach, was changed from a red 
spar No. 12 to a second-class nun of the same color and number. 

Gilchrist Kock buoy, Moosabec Reach, was changed from a red spar 
No. 12 to a second-class nun buoy of the same color and number. 

Long Ledge buoy, Seguin Passage to Moosabec Reach, was moved 
100 feet NNE. from the ledge and changed from a red spar No. 6 to a 
black spar buoy No. 3. 

Fairway buoy, Burnt Coat Harbor, Swan Island, was changed from 
a second-class can, with black and white perpendicular stripes to an 
automatic bell buoy of the same color and marks. 

Holbrook Ledge buoy, Linekins Bay, was moved 200 yards NNW. 
of the ledge and changed from a black spar No. 3 to a red spar buoy 
No. 4. 

Third buoy, Lovejoy Narrows, Kennebec'River, red spar, was moved 
NE. to about 50 yards SW. from the shoal part of the ledge. 

Seventh buoy, third buoy in the Government Channel, Kennebec 
River, black spar, was moved about 60 yards to the SW. and named 
the sixth buoy, in place of one discontinued. 

Staniford Ledge buoy, Portland Harbor, was changed from a first- 
class can, black with "S. L." in white letters, to a first-class bell buoy 
operated by electricity. 

This electric bell buoy consists of a first-class bell buoy, the original 
bell being removed, equipped with a water-tight case, mounted in the 
upper part of the frame of the buoy, in which is an electric motor hav- 
ing a V-shaped electric magnet and an H -shaped armature. 

The armature, about 2 inches in diameter, is wound with No. 24 silk- 
covered copper wire and the field magnet with No. 22 cotton- covered 
copper wire; the armature is connected in series with the field magnet. 

The armature is mounted on a shaft that extends through the bottom 
of the inclosing case and serves to transmit the power of the armature 
to a striker that is placed outside the case and is arranged to strike on 
a 12-inch gong mounted vertically on the same frame that supports the 
case. 

The buoy is connected with the Portland Breakwater light station by 
a two-conductor Western Electric Company's armored cable, 1| inches 
outside diameter, about 350 feet in length. 

At the shore end is a battery composed of 18 cells of gravity battery, 
Western Union standard, in combination with C cells of storage battery. 
The gravity battery is constantly feeding its current into the storage, 
which is thereby kept charged. 
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A clockwork m a case mounted on the wall of the light-station has 
a contact piece attached to it by means of which the circuit is closed, 
four times a minute through the cable and motor on the buoy, and eacli 
closure of circuit gives a stroke on the bell. 

Goat Island Ledge buoy, Portsmouth Harbor, New Hampshire, was 
changed from a black spar No. 9 to a second-class can buoy of the 
same color and number. 

The following-named buoys were lost during the year: Old Anthony 
whistling buoy, December, 1894, and in January, 1895, the Fairway 
buoy, first-class can,'Portland Harbor. 

DEPOTS. 

Little Diamond Island^ Portland Harbor y Maine. — ^The wharf, coal 
shed, and buildings are in good condition. The section of the wharf 
near the coal shed needs new plank and the upper end of the wharf 
needs repair. Material therefor was purchased. A brick oil house for 
the storage of kerosene oil was built. 

Bear Island, Mount Desert Island, Maine. — ^The wharf, coal shed, and 
buildings are in good condition. Material was purchased for repairing 
the wharf and wheeling stage. 

Whitehead, West Penobscot Bay, Maine. — The wharf and coal shed are 
in good condition. Minor repairs to the shed and wharf, including- 
new fenders, are needed. 

TENDERS. 

The LiUic, — This steel screw steamer was usefully and economically 
employed during the year. She was hauled out on the marine railway 
in November, 1894, and in June, 1895, when her bottom was cleaned and 
painted. Minor repairs were made to the engine and hull. In Novem- 
ber, 1894, a new false keel and shoe were fitted, and in February, 1895, 
a steam capstan windlass was installed. A new forecastle deck was 
built and the engine and hull were repaired. She is now in excellent 
condition. This district is growing so fast that two tenders are needed 
to properly perform the work. With one tender it is difficult to change, 
replace, paint, and keep in order the 064 buoys and 103 beacons, spin- 
dles, and tripods. Another tender is urgently needed for the other 
portion of the district work, such as supply and inspection of light- 
stations, the examination of ground for buoyage, the rapid replacing 
and repair of buoys, which are constantly going adrift, or of bell or 
whistling buoys, which are often out of order. 

The Lilac was employed during the fiscal year as follows : 
She was laid up for repairs 21 days, the cost of which was $4,575.66. 
She steamed 16,800 miles, in doing which she consumed 891 tons of 
coal. She replaced 128 buoys, changed 251 buoys, painted 715 buoys, 
painted 23 spindles, made 44 buoys, landed at light-stations 157 tons of 
coal, and did 28 days' work at the buoy depot. 
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SECOND DISTRICT. 

This district extends from Hampton Harbor, New Hampshire, to 
Elisha Ledge, off Warren Point, Rhode Island, but does not include 
either the harbor or the ledge. It embraces all aids to navigation 
on the seaeoast and tide waters of Massachusetts excepting those on 
the Taunton River and that part of Mount Hope Bay lying within the 
iState boundary. 

Inspector. — Commander Francis M. Green, United States Navy. 

Engineer. — Maj. William R. Livermore, Corps of Engineers, United 
States Army. 

In this district there are — 

Light-houses and lighted beacons 74 

Light-ships in position 10 

Light-ship for relief 1 

Day or nnlighted beacons 73 

Fog signals operated by steam or hot-air enjjines 10 

Fog signals operated by clockwork 10 

Lighted buoys in position (gas) 4 

Whistling buoys in position 12 

Bell buoys in position 15 

Other buoys in position 510 

Ice buoys for winter use 12 

Steamers Verbena^ Geranium, and Azalea, buoy tenders and for supply and in- 
spection 3 

Steamer MyrUe, for construction and repair in the First and Second districts ... 1 

LIOHT-STATIONS. 

€8j 69. Salisbury Beach^ mouth of Merrimac Eiver, Massachusetts. — 
The light-posts were moved three times on account of the washing away 
of the bank and change in the channel. 

73, 74. Ipswichj mouth of Ipswich River j Massachusetts, — The walks 
between the dwelling, tower, and beacon house were rebuilt. Various 
repairs were made. 

77, 78. Cape Ann, Thatcher Island, ilfa««ac/ii*fie<<«.— Extensive repairs 
were made to the cistern in the fog-signal house. Pipes were laid to 
the sea to provide water in case of drought. A cellar was made under 
the brick house and a storm porch was put over the back door. A 
hoisting engine was purchased. Various repairs were made. 

84, Fort Pickering, Winter Island, entrance to Salem Harbor, Massa- 
c&i*«c<<«.— Water pipes were laid to connect the dwelling with the Salem 
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water system. Materials for repairing the footbridge and walks were 
purchased and landed at the station. 

86 J 87. Marblehead, Massachusetts. — A contract was made for rebuild- 
ing the tower. The old tower was demolished and a temporary wooden 
tower was erected for use while rebuilding the tower. Minor repairs 
were made. 

88. Egg Rocky off Nahant^ Massachusetts. — A landing derrick was set 
up, and repairs were made to the barn and stairs. 

90. Minots LedgCj entrance to Boston Bay^ Massachusetts. — ^The lower 
section of the landing ladder was renewed, and the fog-signal machin- 
ery was overhauled and repaired. Extensive repairs were made to th^ 
dwellings and outbuildings of the shore station at Cohasset. 

91y 92. Boston^ on Little Brewster Island, entrance to Boston Harbor, 
Massachusetts.^Thirty new fender piles were put on the sides of the 
wharves, and part of the timbers and planking were renewed. About 
200 tons of riprap were hauled into place on the north side of the wharf. 
Various repairs were made. 

— . Spectacle Island range lights, Boston Harbor, Massachusetts.— An 
appropriation of $9,350 was made by the act approved March 2, 1895, 
for establishing range lights on this island. The proper measures are 
being taken for carrying this appropriation into effect. 

96, 97.. South Boston range lights, Massachusetts. — An appropriation of 
$1,000 was made by the act approved August 18, 1894, for establishing 
range lights at or near Marine Park Pier and City Point, Boston Har. 
bor. These range lights were duly established, and on April 15, 1895, 
were lighted for the first time. 

105. Mayo Beach, at the head of Wellfleet Harbor, Cape Cod, Massor- 
chusetts. — Some 50 loads of loam were placed around the dwelling to 
keep it from being undermined. Minor repairs were made. 

109, 110, 111. Naiiset Beach, three towers at Eastham, Cape Cod, 
Massachusetts. — Some 1,400 feet of boundary fence were rebuilt, a storm 
porch was placed at the door of each tower, and minor repairs were 
made. 

123, Brant Point, entrance to Nantuclcet Harbor, Massachusetts. — A 
new lantern and deck were put in the tower. Various repairs were 
made. 

134. Edgartown, Vineyard Sound, Massachusetts. — ^A well was driven, 
and minor repairs were made. 

135. East Chop, entrance to Vineyard Haven, Massachusetts. — A storm 
porch was put over the tower door, and minor repairs were made. 

136. West Chop, entrance to Vineyard Haven, Massachusetts. — ^An oil 
house was built. The fog-signal machinery was overhauled and exten- 
sively repaired. The boundary fence was rebuilt, and minor repairs 
were made. 
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138. Orassy Island Ledge beacon, on the south end of the ledge^ westerly 
entrance to Great Harbor^ Woods Hole, Massachusetts. — A beacon light 
was established here on March 31, 1895, and paid for from the general 
appropriation for repairs, etc., of light- houses, which provides for estab- 
lishing pierhead and other beacon lights, in the act approved Augast 
18, 1894. 

139. Middle Ledge beacon^ at the west end of the ledge in the channel 
through Woods HolCj from Vineyard Sound into Buzzards Bay^ Massa- 
chusetts.— A beacon light was established here on March 31, 1895, and 
paid for from the general appropriation for repairs, etc., of light-houses, 
which provides for establishing pierhead and other beacon lights, in the 
act approved August 18, 1894. 

150. Bird Island^ entrance to Sippican Harbor^ Buzzards Bay^ Massa- 
chusetts. — Some 150 feet of close board fence were rebuilt. Various 
repairs were made. 

— . Butler Flatj New Bedford Harbor^ Massachusetts. — An appro- 
priation of $45,000 was made by the act approved March 2, 1895, for 
establishing a light and fog signal on or near Butler Flat, entrance to 
the lower harbor of New Bedford, to take the place of Clark Point 
and Fairhaven bridge lights. The proper measures are being taken for 
carrying this appropriation into effect. 

REPAIRS. 

At each of the stations named below repairs, more or less extensive, 
were made during the year : 



70. Newburyport Harbor, Mass. 

71. Newburyport upper harbor, outer 

beacon, Mass. 

72. Newburyport upper harbor, inner 

beacon, Mass. 

75. Annisquam Harbor, Mass. 

76. Straitsmouth; Mass. 

79. Eastern Point, Mass. 

80. Tenpound Island, Mass. 
81, 82. Baker Island, Mass. 
83. Hospital Point, Mass. 
85. Derby Wharf, Mass. 

93. Narrows, Mass. 

94. Deer Island, Mass. 

95. Long Island Head, Mass. 
98. Scituate Breakwater, Mass. 



99, 100. Plymouth (Gurnet), Mass. 
102. Race Point, Mass. 

106. Billingsgate Island, Mass. 

107. Sandy Neck, Mass. 

108. Cape Cod, Mass. 
120. Sankaty Head, Mass. 
122. Gay Head, Mass. 

128. Bishop and Clerks, Mass. 
129, 130. Hyannis, Mass. 
133. Cape Poge, Mass. 
137. Nobska Point, Mass. 
140. Tarpaulin Cove, Mass. 

143. Cuttyhunk, Mass. 

144. Dumpling Rock, Mass. 

145. Clark Point, Mass. 

146. Palmer Island, Mass. 



LIGHT-VESSELS. 



89. Boston light-vessel, No. 54, entrance to Boston Harbor, Massachu- 
setts. — This vessel was taken from Nantucket New South Shoal station 
on September 15, 1894, and brought to New Bedford, where she was 
hauled out on the ways, and her bottom scraped and painted. On 
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October 1 she was placed on this new station, where she has since 
remained. This vessel has added materially to the safety of navigation 
in Massachusetts Bay. Vessel owners and masters have been unani- 
mous in their testimony to her great value in entering Boston Harbor 
in thick weather. She was furnished with patent log, galley w^are, 
engineer stores, and bed linen. 

By the act approved August 18, 1894, an appropriation of $35,000 
was made to begin a light vessel for this station, and authority was 
given to contract therefor to an amount not exceeding $70,000. By 
the act approved March 2, 1895, the additional $35,000 needed was 
appropriated and made immediately available. Plans and specifica- 
tions for the vessel were then made, and she was put under contract to 
be finished in the early spring of 1896. 

114. Pollock Rip light-vesselj No, 47, off Chatham, Cape Cod, Massa- 
chusetts. — This vessel remained on her station during the entire year. 
She received engineer stores, boat mast, grate bars, lantern glass, new 
springs for riding stopper, and new whistle valve, and her lamp 
reflectors were resilvered. 

116. Shovelful Shoal light-vessel, No. 3, off Monomoy Point, Cape Cod, 
Massachusetts. — This vessel remained on her station during the year. 
She was supplied with galley ware. No repairs were made. 

117. Handkerchief light-vessel. No. 4, Nantucket Sound, Massachusetts. — 
This vessel remained on her station during the entire year. She was 
supplied with galley ware, and her medicine chest was replenished. 

118. Great Bound Shoal light-vessel, No. 42, off' Nantucket, Ma^sa^htir 
setts. — This vessel remained on her station during the year. She was 
supplied with engineer stores, bed linen, tube rods, and stove linings. 

121. Nantucket New South Shoal light-vessel. No. 58, about 30 miles south 
of Nantucket, Massachusetts — New light-ship, No. 68, was placed on this 
station September 15, 1894, relieving light-vessel No. 54, which was put 
on the Boston station. On February 1, in clearing chain, she parted 
her moorings, losing her mushroom anchor. She was replaced on her 
station on February 3, where she has since remained. When this ves- 
sel was received from the contractors she was found not to comply 
with the specifications in many important particulars. As the ship 
was urgently needed for service some of these discrepancies were sup- 
plied, at the cost of the contractors, before the ship was placed on her 
station. 

131. Cross Rip light-vessel. No. 5, Nantucket Sound, Massachusetts.-^ 
This vessel remained on her station the entire year. She was supplied 
with blankets, bed linen, dory, boat mast, and a new lightning rod. 
Slight repairs were made to the windlass and bell frame. 

132. Succonnesset Shoal light-vessel. No. 6, Nantucket Sound, Massa- 
chusetts. — This vessel remained on her station during the entire year. 
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Idl. Vineyard Sound light-vessel^ No. 41j western entrance to Vineyard 
Soundj Massachusetts. — This vessel remaiued on her station during the 
entire year. She was supplied with engineer stores and new springs for 
her riding stopper. Her boiler was patched while on the station, and 
her large boat was repaired. 

142. Hen and Chiclcens light-vessel, No. 5, entrance to Buzzards Bay^ 
Massachusetts, — This vessel remained on her station during the entire 
year. She was supplied with galley ware, bedding, new sails, and a 
large boat. 

— . Relief light-ship^ No. 9, — This vessel was towed to the Fourth light- 
house district on January 6, and placed for temporary duty on Winter- 
Quarter Shoal, where she still remains. 

— . Relief light-vessel^ No. 59.— This vessel was on no station during 
the year, but remained in readiness for use at Woods Hole buoy depot. 
During the year her deck was calked by the carpenter of the tender 
Oeranium. 

DAY OR UNLIGHTED BEACONS. 

Many of the beacons in the district were painted by the crews of 
light-house tenders. 

Newburyport Harbor j Massachusetts, north and south piers. — Exten- 
sive repairs were made and the day marks were renewed. 

White Rocks beacon, Lynn Harbor, Massachusetts, — A dolphin was 
erected. 

BlacJc Rocks beacon, Lynn Harbor, Massachusetts. — A dolphin was 
erected. 

Sandy Point beacon, Lynn Harbor, Massachusetts. — A dolphin was 
erected. 

Bird Island, Boston Harbor, Massachusetts. — About 100 tons of riprap 
were replaced around the spindle. 

False Spit, Boston Harbor, Massachusetts. — The day mark was 
repaired and the riprap replaced around the spindle. 

North beacon, Scituate Harbor, Massachusetts, — The beacon was 
renewed. 

Point Neck Rock, Essex River, Massachusetts. — The spindle was reset. 

Cormorant Rock, Buzzards Bay, Massachusetts, — The spindle was 
reset. 

FOa STONALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

77, 78. Gape Ann, Massachusetts. — This 10- inch steam whistle was in 
operation some 692 hours, and consumed about 41 tons of coal. 

89. Boston light vessel. No. 54, Massachusetts, — This 12-inch steam 
chime whistle was in operation some 556 hours, and consumed about 
121 tons of coal. It was established on October 1, 1894. 

91. Boston, MassacMisetts, — This first-class steam siren was in opera- 
tion some 925 hours, and consumed about 70 tons of coal. 
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THIED DISTRICT. 

This district extends from Elisha Ledge, oflF Warren Point, Rhode 
Island, to a point on the coast of New Jersey opposite Shrewsbury 
Rocks, and includes the ledge and the rocks. It embraces all aids to 
navigation on the coasts of Rhode Island, Connecticut, and New York, 
and of New Jersey northward of the point opposite Shrewsbury Rocks, 
and on all tidal waters tributary to the sea or Long Island Sound 
between the limits named, together with the aids on Whitehall Nar- 
rows and on the United States waters of Lakes Champlain and Mem- 
phremagog. 

iti«pactor.— Capt. Winfield S. Schley, United States Navy, to March 
1, 1895; since then, Commander A. S. Snow, United States Navy. 

Engineer, — Maj. David P. Heap, Corps of Engineers, United States 
Army, to November 1, 1894; Lieut. Col. Peter C. Hains, Corps of Engi- 
neers, United States Army, to May 22, 1896; since then, First Lieut. 
William E. Craighill, Corps of Engineers, United States Army. 

There are in this district — 

Light-houses and beacon lights, including 98 post lights 241 

Light-ships in position 7 

Light-ships for rehef 3 

Day or nnlighted beacons 40 

Fog signals operated by steam or hot-air engines 16 

Fog signals operated by clockwork 50 

Electric buoys (new system) 11 

Gas-lighted buoys 3 

Whistling buoys in position 5 

Bell buoys in position 22 

Other buoys in position 576 

Steamer Armeriaj used for supi)lying the light-stations of the Atlantic and Gulf 

coasts 1 

Steamers John Badgers and Cactus, buoy tenders, and for supply, inspection of 

light-stations, and for repair of the cable, etc., of the electric-lighted buoys. . 2 

Steamer Gardenia, buoy tender and for freight 1 

Steamers Mistletoe and Base, used for works of construction and repair of light- 
stations, fog signals, and day beacons 2 

Steamer Nettle, for works of construction and repair on Lake Champlain 1 

Steam launch Daisy, used to keep the Gedney Channel electric-lighted buoys in 

repair , 1 

LIGHT-STATIONS. 

— . Plum Beach, Narragansett Bay, Rhode Island, — By the act 
approved March 2, 1895, an appropriation of $20,000 was made for 
establishing a light and fog-signal station at this point, and a contract 
therefor was authorized, not to exceed $60,000. The site has been 
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selected and surveyed, and preliminary plans have been made. It is 
now recommended that the balance of the estimate, $40,000, be appro- 
priated for continuing and finishing this work. 

161, Gull EockSj Narragansett Bay^ Rhode Island. — The walks, plat- 
forms, and steps, which had been carried away by storms, were rebuilt. 

165, Prudence Island, Narragansett Bay, Rhode Island. -r- A. new boat- 
house and ways were built. Minor repairs were made. 

166. Hog Island Shoal lighthouse, Narragansett Bay, Rhode Island. — 
The Board is of opinion that the light- vessel of this name should be 
replaced by a light-house. It is estimated that it can be built for, say, 
$35,000. It is recommended that an appropriation of this amount be 
made therefor. 

172. Bullock Point, Providence River^ Rhode Island. — A platform was 
built. Contract was made for placing 200 tons of riprap stone around 
the station. 

178. Point Judith, entrance to Narragansett Bay, Rhode Island. — A 
30,000-gallon cistern was built and connections were made. Various 
repairs were made. 

185. Stonington Breakwater^ Long Island Sound, Connecticut. — The 
sleeping quarters for the light- keeper on the breakwater were secured to 
its stonework, and new landing steps were built. Contract was made 
for delivering and so placing riprap as to protect the light-house pier. 

210. Race Rock, off Fishers Island, Long Island Sound, New York. — 
This light- station, which was built at large expense, is- of great use to 
vessels going in and out of Long Island Sound. It would be of much 
greater use if it had a fog signal. There is deep water close to this 
rock. The current running by it is so swift that the channel is called 
"The Kace.-' Hence the light-station, when it is hidden by fog, 'day 
or night, is a source of great anxiety to navigators if not a positive 
danger. A fog signal could be established here at a cost not to exceed 
$3,000, and it is recommended that an appropriation of this amount be 
made therefor. 

211. Little Gull Island, Long Island Sound, New York. — Contract was 
made for rebuilding the landing wharf. Various repairs were made. 

212. Plum Island, Long Island Sound, Netc York. — A new fog-bell 
tower was built. Contract was made for rebuilding the landing wharf. 
Minor repairs were made. 

215, Saybrook Breakwater, Long Island Sound, Connecticut. — A small 
oil house and new landing steps were built. Some 500 tons of riprap 
were placed around the pier, and a contract was made for 500 tons 
more. Various repairs were made. 

252. Falkner Island, Long Island Sound, Connecticut. — Extensive 
repairs were made to the dwelling. Contract was made for rebuilding 
the breakwater on the north side of the boat landing. 

253. Southicest Ledge, entrance to New Haven Harbor, Connecticut. — 
An appropriation of $3,000 was made by the act approved March 2, 



1895. REPORT OF THE LIGHT-HOUSE BOARD. 63 

Third District. 

1895, for establishing a fog sigual here. Proper measures are beiug 
taken therefor. Some large stones were removed from the front of the 
boat landing and some minor repairs were made. 

255. Stratford Pointy Long Island Sounds Connecticuu — An oil house 
was built. Various repairs were made. 

256. Stratford Shoal (Middle Ground), Long IslaM Sound^ iV'eip 
York, — Riprap was placed for the protection of the pier and a contract 
was made for furnishing and placing 600 tons more of riprap. Stones 
were removed from the front of the boat lauding. Various repairs 
were made. 

Complaint is made that the fog signal is not powerful enough. It is 
a second-class Daboll trumpet. If fitted with a Eyder engine and a 
Clayton air compressor it might do as well as Peufield Eeef, which is 
so fitted, and is successful. 

259. Bridgeport Breakwater, Long Island Sound^ Connecticut. — Under 
an appropriation of $2,500 made by the act approved August 18, 1894, 
the tower was completed, and about March 1, 1895, the lantern light 
was removed, and a lens lantern was established in the tower in its 
place. Material was prepared and furnished for the boat landing. 

267. Pine Island beacon^ Long Island Sounds Connecticut. — This beacon 
light, displayed from a red lantern, was established. It was lighted on 
January 19, 1895, for the first time. 

269. Execution RockSj Long Island Sound, New York. — The work of 
putting a new foundation under the southwest wall of the dwelling 
was finished, the wall was replaced, and the repairs and alterations 
were completed. Various repairs were made. 

270. Sands Point, Long Island Sound, Netv York. — This light was 
discontinued on October 31, 1894, as being no longer needed, but it was 
reestablished January 21, 1895, at the urgent and persistent request of 
mariners. 

271. Stepping Stones, Long Island Sound, New York. — Some 300 tons 
of riprap stone were placed for the protection of the pier. 

281, Hell Gate post light, East River, Neiv York. — The tower was 
rebuilt, and a new foundation was built under the northwest corner. 

284. Fire Island, seacoasi of New York. — The ceiling and walls of the 
dwelling were repaired and patched. The watch-room deck was pointed 
and grouted. The following-named work, preparatory to establishing 
the new electric light, was completed : A power house and coal shed 
were built. Two boilers, one engine, one dypamo, and one exciter were 
put in place. A narrow-gauge railroad was built from the beach to 
the coal shed. All the ironwork necessary to adapt the lantern to the 
new apparatus was fitted, and is now stored at the general light-house 
depot ready for shipment. A fourth-order lantern was placed tempo- 
rarily on a bracket on the south side of the tower to be used while the 
new light is being installed. 
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297. North Hook Beacon^ New York Bay, New Jersey.^ A frame tower 
was built on the north side. Various repairs were made. 

298. Sandy Hook fog hell^ New York Bay, New Jersey.— The tower 
was moved 120 feet south and placed on a new foundation. 

301. Gonover beacon (front), Neic York Bay, Netv Jersey. —An oil house 
was built. Various repairs were made. 

302. Chapel Hill beacon {rear), New York Bay, Neic Jersey.— Au oil 
house was built. 

303. Point Comfort beacon (front). New York Bay, New Jersey.— An 
oil house was built. Contract was made for building jetties for the 
protection of the reservation. 

304. Waackaack (rear), New York Bay, Netv Jersey. — The tower was 
completed, and the apparatus for the two ranges was installed, and on 
October 25, 1894, was put into operation. An oil house was built. The 
first-order lamps were on April 18, 1895, replaced by third-order lamps. 
Various repairs were made. 

315. Fort Tompkins, on Staten Island, New York. — The following rec- 
ommendation, made in the Board's last three annual reports, is renewed : 

The light at Fort Tompkins at present is weU back of the point it is intended to 
mark. It is therefore proposed to remove it from there to an angle of the stone fort 
at Fort Wadsworth, where it will better serve as a mark to the channel leading 
directly into New York Harbor. A fog signal at Fort Wadsworth would be of especial 
service to the large commerce going through the Narrows during thick weather. 
The fog bell at Fort Lafayette is serviceable to vessels bound to Coney Island, but 
it is too distant to be of much use to vessels using the other and more-frequented 
side of the channel. The change will make it necessary to build a lantern and 
watch room on the salient of the fort and to place a fog-signal house and apparatus 
at the foot of the wall. It is estimated that these changes can be made for not 
exceeding $1,500, and it is recommended that an appropriation of this amount be 
made therefor. 

A battery for five high-power modern rifles is about to be completed 
and armed directly in the rear of the light-house. This fact makes it 
more important than before that this light should be removed. 

323. Jeffreys Hook post light, New York. — A larger light and a fog bell 
here would be valuable aids to navigation. The point extends well 
out into the river, with deep water close to its outer end. The usual 
route of steamers passing up or down the river is close to the point. 
The present post light should be replaced by a new structure, upon 
which should be the lantern with the bell below. It is estimated that 
these could be established on land to be acquired for the purpose for 
say $3,000, and it is recommended that an appropriation of this amount 
be made therefor. 

325. Rockland Lake, Hudson River, New York. — This work, which 
was done under contract, was finished September 12, 1894. The fog- 
signal apparatus was not included in the contract, but as soon as 
practicable this part of the work will also be finished. The station 
was lighted on October 1, 1894. A quantity of rii)rap was placed and 
an ice breaker was built to protect the pier. 
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LIGHT-VESSELS. 

153. Brenton Reef light-vessel^ No. 11, entrance to Narragansett Bay^ 
Bhode Island, — She received a new boat, sails, cooking utensils, lum- 
ber, fuel, and the like. She is kept in good order, but is in need of 
general repairs. Should have a compressed-air fog-signal plant worked 
by oil engines. Estimated cost, $3,000. 

166, Hog Island Shoal light-vessel j No. 12 j Narragansett Bay, Bhode 
Island, — She is in need of general repairs, but is too old and too small 
to make it worth while to expend upon her more than will fit her for 
temporary service. She has received cooking utensils, stove fixtures, 
new fenders, paints, and cordage. . She is kept in good order. 

187, Bam Island Beef light-vessel, No, 23, Fishers Island Sound, Long 
Island Sound, New Yorlc, — She was placed here on December 8, 1894, 
relieving light- vessel No. 19, which is past service except for occasional 
use as a relief light-ship. On May 16, 1895, light- vessel No. 23 was 
taken off her station for repairs, and on June 14 was returned. Dur- 
ing her absence the reef was marked by relief light- vessel No. 20. 
Light- vessel No. 23 received a new windlass and a surge reliever, new 
pump, chain pipe in the deck, and wedges in the mainmast,*and her 
planking outside was thoroughly repaired. She is now in good condi- 
tion and will need no further immediate repair. She received cooking 
utensils, paint, and ship chandlery. She is kept in good order. 

209, Bartlett Beef light-vessel. No, 13, off New London, Long Island 
Sound, Connecticut — She is in good condition and, barring accident, 
will need no large repairs during the current year. She received a 
new rail, a new companion way and skylight, her decks were recalked, 
the berth deck was patched, the oil rooms were changed, and new 
masts and wire rigging were put in. She was taken off' her station for 
repairs on May 1, 1894, and on July 19 was returned. She was far- 
nished with flags, medicines, paint, bedding, and ship chandlery. She 
is kept in good condition, 

250. Cornfield Point light-vessel, No. 48, off the mouth of the Connecti- 
cut Biver, Long Island Sound, Connecticut, — Light- vessel No. 61 was 
removed from this station November 8, 1894, and was placed on the 
Sandy Hook station December 6, 1894. Eelief ship No. 20 took her 
place until January 16, 1895, when light- vessel No. 48, transferred from 
Sandy Hook, was put permanently on this station. The characteristic 
of the light was changed from electric white, with eclipses, on light- 
vessel No. 51, to a flashing white on the foremast and fixed red on 
the mainmast of light- vessel No. 48. The latter vessel on January 26, 
1895, received a new fog whistle. New tubes were put in the boiler 
of light-vessel No. 48, and the machinery was adjusted by the men on 
board. When the governor is repaired, her boiler and engine will be 
in good condition. She received rope, paint, valves, lumber, fuel, and 
rations. She is kept in good order. 
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285. Sandy Sooh light-vessel^ No. 51^ off the entrance to New York Bay j 
New Yorlc, — She has steam for self-propulsion, and shows an electric 
light. She was taken from Cornfield Point station on December 6, 
1894, and was placed off* Sandy Hook, relieving light- vessel No. 48, which 
was transferred to Cornfield Point. The lights shown by light-vessei 
Ko. 48 were a flashing red every 30 seconds from the foremast, and 
fixed red from the mainmast. The change from these to a fixed white 
electric light, shown from the mainmast, during periods of 12 seconds, 
separated by eclipses of 3 seconds' duration, was very marked and gave 
the special identity required at this important station. The character- 
istic of the light is now distinct from those of all the other lights in the 
vicinity, and it permitted a return to red lights on the Scotland light- 
ship, a color greatly desired by navigators. Light- vessel No. 51 was 
withdrawn from her station June 24, 1895, for repairs. These consist 
of new pipe connections in her engine department, repairs to her hull 
and joiner work, and cleaning and painting her steel bottom. She 
received electrical supplies, medicines, grate bars, paint, ship chandlery, 
steam fittings, fuel, rations, and the like. She is kept in excellent 
order. 

The following is an abstract of the report made* to the inspector 
of the Third light-house district by his assistant, Lieut. Commander 
C. H. West, United States Navy: 

On December 6, 1894, light-vessel No. 51, the only light-vessel lighted by elec- 
tricity, was transferred from her station off Cornfield Point, Long Island Sound, and 
placed on Sandy Hook station, off the entrance to New York Lower Bay. The 
advisability of this change is shown by the reports of the New York pilots, who 
state that coming from the eastward in one of the most rapid of the ocean steamers 
they now sight the electric light of Sandy Hook light-vessel from five to ten minutes 
after they have sighted the brilliant lights on the Highlands of Navesink. 

Considering that the Navesink lights are visible 22^ miles, the sighting of Sandy 
Hook light-vessel so few minutes after them speaks well for the power and effect- 
iveness of the electric light. Its conspicuity is increased by its flashes, which, as is 
well known, quickly attract the eye searching for a light on a dark horizon. This 
is in marked contrast with the feeble red rays of its former oil flash light. Upon 
the establishment of this electric-lighted vessel off Sandy Hook the characteristic of 
Scotland light- vessel was changed to two fixed red lights, that there might be a 
marked distinction in the colors of the lights of the two vessels. • 

The electrical outfit of light- vessel No. 51 remained in excellent operation through- 
out the year and without interruption of the display of the electric light. The con- 
sumption of coal by the steam fog whistle and dynamos was great, but unavoidable, 
as the ship's boilers for motive power are extravagant when used for the minor pur- 
poses of operating fog signal or the dynamo. The auxiliary boiler was found to be 
of so little use that it was removed to the general light-house depot in June, 1895. 

It was feared, on account of her large consumption of coal, averaging some 30 tons 
a month, that there would be difficulty in filling her coal bunkers on Sandy Hook 
station ; but by watching for favorable weather she was kept supplied throughout 
the extremely rigorous winter of 1894-95. 

The steel hull of this vessel requires that she should be frequently docked and 
painted. This was done on November 8, 1894, and again on June 26, 1895, an interval 



68 REPORT OF THE LIGHT-HOUSE BOARD. 1895. 

Third District. 

of about eight months. In both caHcs she was found to be quite foul, and she was 
somewhat pitted at the water line. 

286. Scotland light-vessel. No. 7, off Sandy Hoohj entrance to New York 
Bay^ New York. — She was taken off her station August 7, 1894, and 
was prepared, by changes and additions and the installation of instru- 
ments, for the reception and transmission of telephonic communication 
from her station to Sandy Hook. She was on August 31, 1894, returned 
to her station. During her absence relief ship No. 16 occupied her 
place. There were furnished to the vessel hose, rope, paints, medicines, 
blocks, and the like. She is kept in excellent order. 

Experiments which were begun in July, 1894, with a view to laying 
a cable for telephonic connection between the Scotland light- vessel and 
the shore, were on February 23, 1895, successfully completed. The 
cable runs from the electric buoy station at Sandy Hook and ends 
within a few hundred feet of the moorings of the light-ship. 

— . Relief light-vessel, No. 20. — On November 8, 1894, she was placed 
on the Cornfield Poinf station and remained there until January 16, 
1895, when light- vessel, No. 48 relieved her. Her stem was repaired, 
new' masts were put in, and her decks were calked. She received new 
bulwarks aft, a Hew windlass and surge reliever, a trysail mast, and 
iron cleats for towing purposes. In addition, many small repairs were 
made. She is now in good condition and is kept at New London ready 
for service as a relief light- vessel. On November 17, 1894, while sta- 
tioned at Cornfield Point, she broke adrift and put in to New London, 
Conn. She was returned to her station four days later. She received 
rope, blocks, paint, tools, and the like. 

— . Relief light-vessel^ No. 19. — On December 8, 1894, she was per- 
manently removed from her station at Ram Island Eeef, Fishers Island 
Sound. She is now at the New London light-house depot ready for 
temporary service. Her timbers are rotten and she is so weak and 
worn in every part as to be unfit for economical repair. 

— . Relief light-vessel^ No. 16. — She is kept at the general light-house 
depot, Staten Island, New York. She is equipped with apparatus for a 
flashing white light, has a steam fog signal, and is held in readiness to 
relieve lightships, but especially Sandy Hook light ship No. 51 and 
Cornfield Point light-ship No. 48. On August 7, 1894, she relieved 
Scotland light-ship No. 7, which was brought in to receive telephone 
apparatus, and remained there some three weeks. On June 24, 1895, 
she relieved, at Sandy Hook, light-ship No. 51, which was brought 
in for repairs. She received during the year paint, tools, and ship 
chandlery, 

— . Light-vessel off Fire Island^ Atlantic coast of Long Island^ New 
York. — The principal ocean and coast steamship owners, agents, mas- 
ters, pilots, and underwriters have petitioned the Light- House Board to 
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establish a light-ship with a powerful fog signal in place of the whis 
tling buoy some 6 miles off Fire Island, giving therefor, in effect, the 
following reasons: 

All incoming transatlantic steamers and vessels at present lay their 
course from, say, 10 to 15 miles south of Nantucket light-ship to Sandy 
Hook light-ship, passing Fire Island as close as possible in clear weather, 
that they may be reported from the signal station at that point. 

In thick or foggy weather, or during the prevalence of snowstorms, 
when Fire Island light is not visible, commanders have to rely entirely 
upon the soundings, which, however, in the neighborhood of the entrance 
to the port of Kew York merely indicate the proximity of the land, but 
do not indicate the ship's location. Any vessel having overrun her 
distance may thus approach the dangerous New Jersey coast, where 
soundings are unreliable. 

The whistling buoy now off Fire Island can be seen only for a limited 
distance. In foggy weather, or at night when there is but little sea on, 
its sound is seldom heard by passing vessels. 

At present there is no fog signal at Fire Island light-house, but if 
there was there is question as to whether it could be heard distinctly 
with easterly, southeasterly, southwesterly, or southerly winds, when 
fog prevails. A light-vessel in this locality would fully meet the 
requirements of commerce, both in clear and thick weather. 

Incoming transatlantic vessels endeavor to keep at least in 20-fathom. 
soundings oft' the Long Island shore. They would therefore come 
within the sound of a fog siren on a light- vessel placed, say, within 6 or 
8 miles of the Fire Island light-house. When they pick up this sound 
they could shape their course for Sandy Hook light- vessel or the 
entrance to the port. 

The necessity for increased security, such as would be given by a 
light- vessel placed in this locality, is great. The value of the regular 
transatlantic steamers passing this point bound for New York every 
week is about $13,000,000. The number of transient steamers and 
sailing vessels which go by Fire Island is enormous. 

The number of incoming passengers i)assing Fire Island from the 
north of Europe every year averages 450,000, and the value of cargoes 
carried by these steamers represents annually many millions of dollars. 

The principal value to navigation of a light-vessel off Fire Island 
would be its fog signal, which could be heard when neither the light of 
the light-house nor of the light- vessel could be seen. 

It is estimated that the establishment of a light- vessel with all the 
modern improvements, in place of the whistling buoy now off Fire 
Island, would cost not exceeding $80,000, and it is recommended that 
an appropriation of this amount be made therefor. 
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DAY OR UNLIGHTED BEACONS. 

All the day beacons in the district were painted during the year. 

Rose Island, souths Narragansett Bay^ Rhode Island, — A spindle and 
cage. The spindle is bent and the cage is missing. Repairs will be 
made. 

Halfway RocJc, Narragansett Bay, Rhode Island. — A spindle and 
square cage. The cage was carried away and will be replaced. 

Goat Island Shoal dolphin, Newport Harbor, Rhode Island. — A clump 
of five piles. An incandescent electric light is maintained on this 
beacon by the Old Colony Steamboat Company. 

Pomham beacon, Providence River, Rhode Island. — A stone tower, 
surmounted by a black ball. The ball is gone and will be replaced. 

Castle Island beacon, Bristol Harbor^ Rhode Island, — A stone tower, 
surmounted by a red ball. The ball was carried away and will be 
replaced. 

Sugar Reef, Fishers Island Sound, Neic York. — An iron spindle, with 
a conical cage. The cage is gone and will be replaced. 

East Spindle, Fishers Island Sound, New York. — An iron spindle 
with a cask. The spindle is bent and the cask has disappeared. They 
will be repaired. 

Wicopesset Rock, Lords Passage, Fishers Island Sound,* New York. — 
An iron spindle with a cask. The spindle is bent and the cask is 
•gone. Repairs will be made. 

Potter (or Seaflower) Reef beacon, Fisliers Island Sound, Connecticut. — 
A square granite structure, surmounted by an iron spindle and cage. 
The whole beacon is so dilapidated that it will have to be rebuilt. 

Success Rock beacon, near Sands Point, New York, — An iron spindle 
fitted in the rock. The spindle is out of plumb; otherwise it is in good 
condition. 

Oyster Pond Reef, on the eastern rock, off Orient Point, Long Island, 
New York. — A cast-iron cylinder, filled with concrete, surmounted by 
an iron shaft and square cage. This beacon was ruined last winter and 
will be rebuilt. The material is at the depot ready for shipment. 

Old beacon, Passaic River, New Jersey. — A wooden beacon, with one 
red and two black bands, on a granite pier. It iB so close to an abut- 
ment of the railroad bridge and is so dilapidated that it is of no 
further use. 

FOG SIGNALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

154. Beavertail, Rhode Island, — The 10 -inch steam whistle, with 
Crosby automatic signal, was in operation about 554 hours during the 
year and^ consumed some 57 tons of coal. 

178. Point Judith, Rhode Island. — The first-class steam siren, in dupli- 
cate, was in operation about 934 hours and consumed some 63 tons of 
coal. 
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182. Block Island (southedsterly), Rhode Island. — The first-class steam 
siren, in duplicate, was in operation about 907 hours and consumed 
some 45 tons of coal. 

184. Montauk Pointy New York. — ^The first-class Daboll trumpet, 
worked by caloric engines, in dui)licate, was in operation about 754 
hours and consumed some 6 tons of coal. 

190. New London HarhoVy Connecticut.— Th^ first-class Daboll trum- 
pet, in duplicate, was in operation about 838 hours and consumed some 
8 tons of coal. 

211. Little Gull Island ^ New York. — ^The second-class steam siren, in 
duplicate, was in operation about 617 houi'S and consumed some 35 tons 
of coal. 

250. Cornfield Point light-vessel, No. 51 j Connecticut. — The 12-inch 
steam whistle was in operation about 134 hours and consumed some 29 
tons of coal. Light- vessel No. 48, while on this station, ran her 10-inch 
i$team whistle about 503 hours and consumed some 48 tons of coal. 

252. Falkner Island, Connecticut. — The 10-inch steam whistle, in 
duplicate, was in operation about 482 hours, and consumed some 41 
tons of coal. 

256. Stratford Shoal {Middle Ground), New York. — The second-class 
Daboll trumpet was in operation about 445 hours, and consumed some 
5 tons of coal. 

261. Penfield Beef, Connecticut. — The Daboll trumpet, in duplicate, 
was in operation about 445 hours, and consumed some 2 tons of coal. 

263. Batons Neck, New York. — The second-class steam siren, in dupli- 
cate, was in operation about 640 hours during the year, and consumed 
some 43 tons of coal. 

268. Great Captain Island, New York. — The 10-inch steam whistle, 
Crosby automatic, in duplicate, was in operation about 366 hours, and 
consumed some 28 tons of coal. 

269. Execution Bocks, New York. — The first-class steam siren, in 
duplicate, was in operation about 308 hours, and consumed some 48 
tons of coal. 

285. Sandy Hook light-vessel, No. 48, New York. — The 10-inch. steam 
chime whistle was in operation about 349 hours during the year, and 
consumed some 43 tons of coal. Light- vessel No. 51, while on this sta- 
tion, ran her 12-inch steam whistle about 648 hours, and consumed some 
87 tons of coal. 

297. North Rook heacon, Sandy Rook, New Jersey. — The first-class 
steam siren, in duplicate, was in operation about 1,171 hours, and 
consumed some 87 tons of coal. 

316. Bobbins Beef, New York Rarbor. — The blower siren was in opera- 
tion about 315 hours, and consumed some 5 tons of coal. 
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BUOYAGB. 

The weather during the winter was very cold, and heavy moving ice, 
from February onward, was continuous in all the navigable channels 
of the district. In Kew York Bay and Harbor the movement was so 
constant that the electric-lighted buoys of the Gedney Channel, includ- 
ing the buoy at Southwest Spit, were all extinguished from February 
6 to March 9, a period of 32 days, with the exception of a few days at 
the end of February, when there was an intermittent display by one or 
more of the electric lamps. At other times, owing to collisions of ves- 
sels or defects in the cables, the different lamps were extinguished for 
short xjeriods, but they were never all out at once. The average extin- 
guishment of each lamp during the year was 51 nights. The Southwest 
Spit buoy was not relighted until March 25. 

The history of the electric-buoy station in the past year is briefly as 
follows : 

Cables. — The triple-conductor cables were broken twice, once i 
August and again in September, and the single-conductor cables five 
times. The repair of the latter required the expenditure of 600 feet of 
new cable. The heaviest work of renovation was done by the light- 
house tenders, while all the minor repairs, including those of pumps, 
engines, and dynamos, were done by the keepers of the station. On 
March 5, 1894, the cable of the Southwest Spit electric buoy was fouled 
and broken by an unknown vessel. 

Plant — The new plant furnished consists of two alternating-current 
dynamos, a switch board, two station transformers, and a Fitzgibbon 
boiler, which replace the two old upright boilers. The armor of the 
single-conductor cable is eaten away in parts by corrosion, and is badly 
worn by long use. The dynamos and engines were run on alternate 
nights for about ten months, and one set of buoys served throughout the 
year, with the exception of the buoy at Southwest Spit, which was 
destroyed by collision. The consumption of coal was 340 tons, or 12 
tons leas than that of the preceding year. 

The dwellings of the keepers were repaired, and the station is now 
in good order. The shore end of the telephone cable to the Scotland 
light-ship terminates at this station, and the instruments are in charge 
of the light-keeper. 

On May 2, 1895, the work of installing the cables, buoys, trans- 
formers, and other appliances of the new or alternating-current system 
was begun, and May 14 it was completed and put into experimental 
operation for 30 days, according to the terms of the contract with 
the General Electric Company of New York, by whom the new plant 
was furnished. 

The new system embraces eleven buoys, or four more than the old 
one. The experimental operation was successful. Oil lanterns marked 
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the experimental buoys at night until the electric lamps ^ere perma- 
nently lighted on July 1, 1895, when the oil lanterns were Removed. 

A technical description of the new system in working order, together 
with a report of the operation of the station, embracing tables of the 
number of vessels using the electric-lighted channel between subset 
and sunrise, and of the advantages to navigation conferred by its main- 
tenance, are given in a report to the in8i)ector by his assistant, Lieut. 
Commander O. H. West, United States Navy, who had charge of the 
work. An abstract of that report is subjoined : 

GEDNEY CHANNEL ELECTRIC-LIGHTED BUOYS. 

On May 8 and 9, 1895, an alternating system of electric buoys was laid in Gedney 
and Bayside channels under the direction of Mr. T. H. Gregg, the Board's superin- 
tendent of electrical construction. 

Ten buoys are lighted in series by a copper- armored single- conductor subaqueous 
cablC; constructed as follows: The single outside 'armor of the cable consists of 
eighteen No. 10 B. and S. hard-drawn copper wires. Copper is used for armor to 
obviate inductance with an alternating current. The smgle conductor consists of 
seven No. 16 B. and S. copper wire» stranded. The insulation is formed by three 
coats (0.330 inch) of long-seasoned gutta-percha of best quality. The insulation 
of the cable is 500 megohms per statute mile. The single cc^e of the cable is served 
with two coats of best jute-tarred yam of uniform quality and free from knots. 
The exterior diameter of the cable is three-fourths of an inch. 

Two generators are supplied at the electric buoy station. Each has a capacity of 
9 kilowatts and is fitted with commutator and collecting rings so as to supply a 
continuous current to tbe Southwest Spit buoy, and an alternating current to the 
buoys of Gedney and Bayside channels and the North Hook beacon lamp. The 
generator is self-exciting by means of the continuous current. Each generator has 
four poles and a speed of 1,200 revolutions per minute. The alternating currents 
have a frequency of about 40 cycles per second and. have cylindrically wound drum 
armatures with removable coils. Their magnetic circuit is of steel. These genera- 
tors are fitted in duplicate that there may not be delay in lighting when repairs are 
needed. They are used alternately every other night. The dynamos are actuated 
by Armington & Sims high-speed engines. 

The station switchboard contains an ammeter for the Gedney and Bayside circuit, 
an ammeter for the Southwest Spit buoy, a continuous current voltmeter — this cur- 
rent excites the dynamo and also lights Southwest Spit — two Carpenter enamelled 
rheostats, a double pole, double- throw switch for connecting either or the dynamos 
on the cable circuit, Independent switches for Gedney, Southwest Spit, and station 
lighting circuits, and two fuse boxes. 

One station hao a step-up transformer for each dynamo, transforming from 100 to 
1,000 volts on the main line ; and each end of the line is protected with lightning 
arresters. 

The land wires to Gedney and Southwest Spit circuits are placed underground. 
They are laid in a 3i-inch square creosoted wooden duct, 3 feet under the sand. 
The current is earned on a No. 8 B. and S. copper wire, insulated with rubber, and 
lead sbeathed. The whole is surrounded by a fibrous material, soaked in ozokorite. 
There is also a naked No. 8 tinned copper wire for ground return. 

The buoy transformers are fitted with water-tight sheet brass cases and ends of 
cast brass. They have a capacity of 600 Watts, although only 500 Watts arc actually 
used. They step down from 1,000 volts to 100 volts. These transformers are 10| 
inches long by 6i inches through and weigh £0 pounds each. They are held rigidly 
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in the head of the buoy by a cast-brass basket, riveted to the steel frame of the buoy 
head. The basket lies inside the head of the buoy so that the transformer projects 
about 2 inches above the head of the buoy. The hole in the head of the buoy is 7^ 
inches deep by 7^ inches diameter. Holes are cut through the head of the buoy to 
permit free circulation of air, and there is for the s&me reason a space of half an 
inch about the whole transformer. The transformer is held tightly in the brass 
basket by a galvanized iron clamp and thumbscrew. There is a brass collar on the 
transformer by which it can be lifted. 

The primary connection from the cable to the transformer is made by one armor 
wire from the cable to the brass case of the transformer forming the ground con- 
nection. The copper conductor has a T-joint running to the wire connection on the 
primary side of the transformer. The secondary connection from the transformer to 
the lamp is made by grounding one of the secondary wires on the inside of the trans- 
former to the brass case. The other secondary wire is run through a brass bushing 
inside of a lead-covered, rubber- insulated cable, and connects on one side of the 
incandescent lamp. The other lamp wire grounds on the lantern frame, thus com- 
pleting the circuit. The return circuit to the dynamo is made on the surface of the 
copper armor of the submarine cable. 

A steel lantern frame is secured to the head of the buoy by wood screws. On the 
top of the frame a brass plate is secured by thumbscrews, from which rises, as the 
case may be, a white or red glass globe inclosing a 100-candlepower incandescent 
lamp. 

The North Hook beacon lamp is fed by electricity by tapping the main line abreast 
the beacon and using a small commercial transformer stepping down from 1,000 volts 
to 100 volts for the 100-candlepower lamp. 

The electric buoys are of juniper, from 45 to 50 feet long, according to the depth of 
the water, and each is moored by a 5,000-pound iron mushroom sinker. A score is 
cut on the side of the buoy for the bight of the electric cable to lie in, and this score 
is covered by a wooden batten secured by clamps. The submarine cable is run in 
series to each buoy, the buoy transformers being connected in multiple to the 
circuit. 

For the Gedney and Bayside circuit the submarine cable lands on Sandy Hook 
beach near the North Hook beacon. For 250 feet from the beach it is protected from 
rocks, etc., by being inclosed in a rubber pipe. The cable then proceeds as follows : 

Feet. 

Hook beacon to Buoy B 1 10,860 

Buoy B 1 to Buoy E 7 2,700 

Buoy E 7 to Buoy E5 '. .. 2,200 

Buoy E 5 to Buoy E 3 2,200 

Buoy E 3 to Buoy E 1 2,200 

Buoy E 1 to Buoy E 2 1,100 

Buoy E 2 to Buoy E 4 2,200 

Buoy E 4 to Buoy E6 2,200 

Buoy E 6 to Buoy E 8 2,200 

Buoy E 8 to Buoy B 2 3,300 

Cable on buoys, 10 buoys 1, 000 

Slack cable for raising buoys, 10 buoys at 100 feet 1, 000 

Total (6.2 statute miles) 33,160 

In the actual laying of the cable 6^ statute miles of cable were used, as slack 
cable had to be allowed to the steamer while laying it in a tideway. On each of the 
buoys, except that marked B 2, there is a bight of the copper cable running up and 
down the buoy. Buoy B 2, being the last buoy to which the cable is attached, has 
only the single part of the cable. The cable is protected at the heels of the buoys 
by rubber pipe 10 feet long. 
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The Southwest Spit electric buoy has a lamp lighted by a continuous current 
through the steel double-armored cable of the '* F " pattern. The length of the cable 
on this circuit is 10^214 feet. 

The alternating systems were worked for 30 consecutive days, 12 hours each day, 
from May 14, 1895, under the superintendence and inspection of Mr. Gregg. Upon 
the Completion of this 30-day run, Mr. Gregg certified to its ^ood condition. On 
July 1, 1895, the alternating system was put into official operation for lighting 
Gedney and Bayside channels and Southwest Spit. 

In May, 1895, the two old boilers at the dynamo station were replaced by vertical 
marine boiler of 40 horsepower. 

The number of vessels using Gedney Channel for the fiscal year of 1894-95, and 
since the date of electric installation, is shown by the following tables : 

Number of veaaeU using Gedney Channel, New York Lower Bay, between sunset and 
sunrise, in the fiscal year of 1894-95, 



Fiscal year and aiontb. 



1894. 

July 

Aognst 

September 

October 

November 

December 

1895. 

January 

February * 

March 

April 

May 

June 

Total 

Average per month , 



Boand 
in. 


Boand 
ont. 


Total. 


36 


3 


39 


48 


21 


69 


57 


15 


72 


66 


38 


104 


73 


35 


108 


80 


48 


128 


43 


31 


74 


5 


13 


18 


30 


15 


45 


45 


26 


71 


48 


24 


72 


30 


17 


47 


561 


286 


847 


47.5 


23.8 


71.3 



* Buoys inoperative most of February on account of heavy floating ice in New York Lower Bay. 

Synopsis showing the number of vessels ttsing Gedney Channel at night, since the installa- 
tion of the electrio-buoy plant, November 7, 1888, 



Fiscal year. 



1888-^ (7 months) . 



1890-91. 
1891-92., 



Number of vessels. 



Bound, Bound 
in. 



377 
470 
533 

1892-93 (10 months only) 487 

1893-94 648 

1894-95 (11 months only) i 561 



Total 



53 
192 
297 I 
252 ' 
215 I 
347 
286 



767 
785 
702 
995 
847 



Average per month. 



Bound Bound 
in. 



24 

31.4 

39.1 

44.4 

48.7 

54 

47.5 



Total. 



8 
16 

24.7 
21 

21.5 
28.9 
23.8 



47.4 
63.8 
65.4 
70.2 
82.9 
71.3 



Percentage of increase per month, 1893-94 (82.9) over 1888-89 (32) = 159.06 per cent. 
Percentage of increase i)er month, 1894-95 (71.3) over 1888-89 (32) =122.81 per cent. 

In February last, when heavy fields of ice began to form in the navi- 
gable channels, and there was a prospect of their continuance, the iron 
buoys of the district were replaced by spar buoys. It is due to this 
cause^ and to the fact that the iron buoys which had been carried off by 
the first overflows of ice were promptly recovered by the tenders, that 
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the loss of iron buoys in the past year was not very heavy. This 
includes four whistling buoys and two bell buoys. The iron buoys 
were replaced by March 31. 

In compliance with a request from the Kavy Department a speed 
trial course was laid off September 14, 1894, for the U. S. torpedo boat 
Ericsson. Ten iron buoys, painted white, were placed as required, and 
they were removed after the completion of the trial. 

Several wrecks were marked with buoys, which were taken up when 
no longer required. Five ordinary buoys were placed on new stations, 
and two were discontinued. 

DEPOTS. 

TompMnsvillej Staten Island^ New YorJc. — This is the general depot 
of the Light- House Establishment. A portion of the annual supplies 
for the entire service and some of the incidental supplies are pur- 
chased, by contract whenever practicable, stored at this center, and 
distributed by the supply steamer and the freight lines running from 
New York and vicinity. 

The operations performed here are on a large scale, and are well and 
systematically carried out by a small force of men. The arrangements 
and appliances are so well adapted to the work that all requirements 
are met with promptitude and skill. The operations carried on are so 
quiet and smooth that a visitor would hardly realize the value and 
extent of the business done here. 

The shops tor lampists, blacksmiths, carpenters, and boat builders 
are in full operation; and painting, sailmaking, and repairs of tenders 
are done by the men employed at general work. The fire department 
of the depot is made up of the mechanics and laborers of the yard, 
and the crews of vessels lying at the wharves. It is complete and effi- 
cient, so that engines and men are in place, and the lines of hose play- 
ing within a few minutes from the ringing of the bell, day or night. 

The depot Is lighted by electricity from the power house in the yard, 
and the shops and stores are heated by steam. Economy of expense 
and safety to the premises are thus secured, while the light furnished 
is of a better quality than that supplied by outside works. The plant 
and steam machinery are in good order and well kept. 

The storehouse was built in 1863, when space was required for only 
2,600 packages. The growth of the service may be inferred from a 
comparison of figures. In 1894, 9,050 packages were stored, and last 
year 11,312, without reckoning paints, paint oil, and chimneys, now 
kept elsewhere. The estimates of last year did not provide for the 
extension of the storehouse, which would have added to them some 
$20,000 more. 

The boiler of the power house received a new magnesia covering. 
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The extent of the ^operations carried on at the depot may be gathered 
from a short resume of the work. 

The lenses from abroad are received, set np, and tested! The clock- 
work for small lenses and fog signals, and the reflectors, lamps, lanterns, 
burners, oil cans, etc., are all made at the depot, as well as the impor- 
tant repairs to illuminating apparatus of the service. 

Building materials for repairs are kept on hand. 

Supplies are received, weighed, tested, stored, and shipped, as required, 
to all parts of the service. 

Similar work is performed with respect to buoys, chains, anchors, 
ballast balls, and the other articles of outfit and supply for floating aids. 

All the machinery for fog signals is set up and tested before use. 

Boxes are made, boats are built, vessels repaireji, sailmakers and 
painters are kepf busy, and the blacksmith and lamp shops are con- 
stantly at work. 

These are the merest outlines of the business of the depot, but it 
shows the great need of providing ample space. 

The employment of the depot as the chief center for the purchase and 
distribution of supplies effects a great saving in the cost, and, with 
proper facilities, economy would be better served. 

Under the direction of the inspector, the operations at this depot, 
during the year ended June 30, 1895, included the receiving and stor- 
ing, packing and shipping supplies, buoys and appendageis, chain, 
anchors, rations, fuel, and ship chandlery for light- vessels; loading and 
unloading the supply vessel and tenders; testing oils, paints, and chim- 
neys; inspecting and weighing rations for the Third district, and stores 
of various kinds for the general service; overhauling and repairing ten- 
ders and making and repairing boats; making and repairing awnings, 
tarpaulins, and sails, and, as a special service, contributing labor, mate- 
rial, and transportation in the work of laying the new system of elec- 
tric buoys in the lower bay, and of effecting communication by telephone 
between Scotland light-ship and Sandy Hook. 

Everything practicable was done to systematize and improve the 
method employed lor conducting the great and growing business of the 
depot. The work of the inspector's office was well and carefully done. 

In the storehouse proper new shelves and closets were put up to 
economize space, the walls were replastered and the interior of the 
building was painted and kalsomined in part. One of the rooms, as a 
measure of necessity, was set apart for the use of the superintendent 
of electrical construction. It was painted, kalsomined, and furnished 
for the office work and other duties required of him. 

Two of the disused lard-oil tanks in the oil vault on the west side of 
the yard were removed at the beginning of the fiscal year, thus afford- 
ing room much needed for the storage, in barrels, of linseed, lubricat- 
ing, and cylinder oUs, and turpentine. The laboratory, in which all 
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the ordinary tests of oils and chimneys are made, was overhauled, 
cleaned, painted, and put in good order. 

The work done at the general depot by the light-house engineer con- 
sists of making and repairing lamps, fitting illuminating apparatus, 
making oil cans and boxes for supplying oil to light- stations, making 
light- house and lightship lanterns, fog signals and their appurtenances, 
receiving material for manufacturing and repair work, repairing light- 
houses, oil houses, and other structures, repairing buoys and append- 
ages, and general works of repair in the district. In addition, certain 
experiments relating to new and improved methods of lighting and to 
improvements in fog signals are being carried out by him. 

Sea wall, — The east face sea wall of the south wharf, which was in 
progress at the beginning of the fiscal year, was completed on August 
18, 1894. The metal for the wharf and rear of the wall having been 
delivered in April, 1894, contract was entered into for its erection, and 
this was completed on December 28, 1894. Contracts were made for 
furnishing and delivering metal for the south wharf and for dredging 
the southern part of the basin. 

The following is a list of the improvements needed at this depot, 
with their estimated cost. They are arranged in the order of their 
necessity. 

WHARVES AND BASINS. 

South sea wall $50,000 

South wharf '. 15,000 

Dredgiug basin and removing old wharves : 15,000 

Bulkhead and filling 40,000 

Coal wharf 5, 000 

Extension to lamp shop , 24, 000 

New elevator 3,000 

New boiler room 2, 500 

New engine, in place ' 3, 000 

New boiler, in place 2, 000 

Additional shafting 500 

ADDITIONAL BUILDINGS. 

Coal shea 5, 000 

Hoisting machinery 1, 000 

New oil house 20, 000 

Engineer's storehouse 3,000 

Extending blacksmith shop 1,500 

It was stated in the Board's annual report last year that improve- 
ments to the extent of $100,000 are urgently needed during the coming 
year. 

An appropriation of $25,000 was made by the act approved March 2, 
1895, for continuing the construction of the sea wall, rebuilding of the 
south wharf, and dredging the basin. 
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It is recommended that $26,000 be appropriated to carry on such of 
the foregoing named works during the coming year as may be deemed 
advisable. 

New London. Conn. — The work of the light-house steam tender Cactus^ 
attending buoys and lightships, and delivering supplies, is confined 
chiefly to the eastern section of the district, and she is, therefore, 
permanently stationed at New London. There is kept here a stock of 
buoys and appendages, oil, lime, cleansing material, chain cables, 
anchors, and fuel for use and distribution by her. The two relief ships, 
Nos. 19 and 20, are kept at this depot ready for service. The condition 
of light-vessel No. 19, as stated elsewhere, is such that she is not avail- 
able for duty except for a short time in case of urgent necessity. The 
coal shed was repaired, and preparations are in progress to repair the 
wharf. 

Goat I slandy Newport Harbor^ Rhode Islcmd, — There is stored here a 
supply of coal for the stations and light-ships in the vicinity, and for 
the tenders working in that part of the district. Buoys and append- 
ages, light vessel chain and anchors, to meet emergencies, are also kept 
at this depot. A new track was laid in the coal house, and the wharf 
was overhauled and repaired. 

Juniper Island^ Lake Champlainj Vermont. — This depot, kept by the 
keepers of the light-station on the island, is used for the storage of 
buoys and appendages, boats and incidental supplies for the service on 
Lake Champlain. It is in good order. 

TENDERS. 

The Armeria. — This steel screw steamer made three voyages during 
the past year, and delivered supplies to the light-houses and light- 
ships from St. Croix Rivfer, Maine, to Point Isabel, Texas. She steamed 
16,106 nautical mile^ on a consumption of 1,170 tons of coal. The 
supplies delivered were made up of 246,000 gallons of mineral oil, 
4,800 boxes of chimneys and cleaning materials, 250 tons of paints, 
oils, and turpentine, and 12,000 packages of miscellaneous stores, an 
increase of cargo in everything over that of the preceding year. In 
addition she delivered 300 tons of special shipments to the depots of 
the First, Second, Fifth, Sixth, Seventh, and Eighth districts, and she 
placed buoys in the dredged channel at Charleston, S. C. The Armeria 
encountered severe weather at times, and owing to the heavy seas on 
the coast of Texas had great difftculty in crossing the bars, but on the 
whole her voyages were prosperous, and no casualties or accidents 
worthy of note occurred to vessel or crew. She is kept in a condition 
of neatness and good order, creditable to the diligence and skill which 
direct the navigation and services of the vessel and to the discipline 
maintained on board. During the year repairs were made to the boil- 
^j>s abnd sjtarboard condenser. She was hauled out to clean and paint 
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her bottom^ and at Baltimore she was docked to remove the sleeves on 
her iwroijeller shafts. The work was done by her own force. The hull 
of the vessel is in good condition. 

The John Badgers. — This iron side- wheel steamer was laid up 7 days 
to repair her boiler and to paint ship. She steamed about 8,133 miles, 
with a consumption of 691 tons of coal. She inspected 51 stations; 
delivered 463 tons of coal, 17 cords of wood, and various lots of sup- 
plies; made 14 shipments of ft^eight for other districts; changed or 
replaced 236, recovered 14, and cleaned and painted 360 buoys. She 
was employed 11 days on the electric cable at Sandy Hook, renewed 
the lamps 10 times, placed 6 of the buoys of the new system, and con- 
nected the cable to the whole. She erected 3 oil houses and 3 post lights, 
and wfts 80 days employed at the depot preparing shipments and stor- 
ing supplies. She is kept clean and in good condition, and her work is 
well and skillfully performed. No extensive repairs were made. She 
received during the year rope, paint, engineer stores, grate bars, cook- 
ing utensils, crockery, and tableware. 

The Oaotu8,^Thi% wooden side^wheel steamer was constantly em- 
ployed. She was laid up for repairs oilly 5 days. She steamed alto- 
gether about 8,913 miles, and consumed some 484 tons of coal. Her 
work embraced inspection of 106 stations, changing and replacing of 
286 buoys, the delivery of 62 lots of rations, 807 tons of coal, 22 cords 
of wood, 587 packages of supplies, and the painting of all the day 
beacons and buoys in the eastern section of the district. She was 
employed 24 days in placing and removing trial buoys fox the TJ. S. 
torpedo boat Ericsson^ 34 days in attendance on light-ships, and 27 
days at work in the depots. She is kept in good order and her duties 
are always well done. The Cactus received during the year paints, 
cooking utensils, stove fixtures, crockery, and ship chandlery and minor 
repairs. 

The Oardenia. — This wooden screw steamer does special duty in the 
shipment of supplicKS to and from the various transportation lines han- 
dling freight in New York Harbor and in reaching depots not easily 
accessible by side- wheel steamers. In the past year she was actively 
empU)yed in her various duties. She discharges them all careftilly and 
well, and is kept in a condition for service at all times. She was laid 
oif for repairs 21 days in all. She worked on the electric buoys 27 days, 
replacing bit)keu lamps, underrunning and splicing cables, and assist- 
ing the keepers of the station to make repairs. The Gardenia assisted 
also in the inst^vllation of the plant for the new system of electric buoys, 
and was 68 days employed in the exi)eriments for establishing tele- 
phonic connection between Sandy Hook and Scotland light-ship. She 
made regular tours of iui^pection, carried 29 shipments of freight, 
placiHi or replaced 171 buoys, cleaned and painted 106, delivered 305 
tons of iH>a), and was 47 days employed in serving Ught-shipe and gaa 
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buoys and in doing work at the general depot. In performing this 
service she steamed* about 8,485 miles and consumed some 433 tons of 
coal. Her repairs consisted of a new shaft and wheel, a wrought-iron 
rudder post, and a keelstrap. She received bedding, crockery, medi- 
cines, engineer supplies, cooking utenrsils, and ship chandlery. 

The Daisy. — This little wooden screw steamer has taken the place of 
the steam launch Bouquet^ which was destroyed at her moorings during 
a hurricane in the fall of 1893. The Daisy was fitted and equipped for 
the special service of attending to the electric-lighted buoys in Gedney 
Channel. She is 54 feet long, 13 feet 8 inches broad, and 5 feet 8 inches 
deep. She has a compound condensing engine of about 30 horse- 
power and one upright tubular boiler, and is well adapted to her work. 
Her employment in attending to the electric buoys, in place of the 
larger lightrhouse steam tenders, will enable them to do much more 
general service. 

The Mistletoe. — This side- wheel steamer was almost entirely engaged 
on works of repair. Her hull is in fair condition, but her boiler and 
engine need renewal. For several years, in the reports of the Light- 
House Board, it has been recommended to build a new tender to replace 
the Mistletoe, but no money has thus far been appropriated for this pur- 
pose, and she is now in such a condition that it is hardly possible to 
keep her in running order during the period that must elapse before a 
new boat can be built, even if Congress should make the necessary 
appropriation at its next session, without a considerable outlay for 
repairs. 

During the year she has run 6,762 miles, with a consumption of 447.6 
tons of coal. 

The following statement was made in the Board's last annual report: 

Tender fov engineer of the Third lighthouse district. — The engineer's tender, the Mis- 
tletoe, is the oldest tender in this district, and one of the oldest in the service. She 
was built in 1871-72. She has done good service, hut to put her in eflfective condi- 
tion would require new boilers, engine, shafting, wheels, and such other radical 
changes that it would be more economical to build a new boat of a stronger and 
more modern type. 

With the hard and continaous service to which she is generally put to keep such 
a large district as this in proper repair, her boiler and machinery continue to dete- 
riorate, and after nearly every long trip she has to be laid up for several days for 
imperative repairs. This is a loss not only of money but of valuable time, and might 
be the cause of a very serious accident in case some Important aid to navigation 
should be disabled on account of having no boat available to promptly put it in 
repair. 

The following statement was made in the Board's last three annual 
reports: 

A new steel screw steamer is needed to take the place of an old side- wheel steamer. 

The latter has been nearly worn-out by long and hard service in the waters of Long 

Island Sound and on the seacoast of New York. She is too small to do the work of 

the Third light-house district properly. She is so slow that a great deal of time is 

6603 L H 6 
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lost unnecessarily. The needs of this district, which is the largest and most impor- 
tant of the country, would he far hotter and more economically suhserved hy a steamer 
of the latest design. 

It is estimated that such a steamer can be built, fitted out, and made 
ready for service for, say, $85,000, and it is recommended that an appro- 
priation of this amount be made therefor. 

The Eo«e.— -This little screw steamer is, at the end of the year, out of 
commission on account of the unsatisfactory condition of her boiler and 
engine. Proposals have been received for furnishing and installing a 
new boiler and engine. During the year she has run 1,665 miles, with 
a consumption of 107.1 tons of coal. 

The Nettle. — This wooden steam screw launch was usefully employed 
in Lake Ohamplain, the Hudson liiver; and in carrying workmen and 
light freight about !N^ew York Bay and Harbor. During the year she 
has run about 2,193 miles, with a consumption of 47.4 tons of coal. 
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FOUETH DI8TEICT. 

This district extends from a point on the coast of New Jersey oppo- 
site Shrewsbury Bocks (bnt does not include the rocks) to and including 
Metomkin Inlet, Virginia. It embraces all aids to navigation on the 
seacoast of New Jersey, Delaware, Maryland, and Virginia, and the 
tidal waters tributary to the sea between the rocks and the inlet. 

Inspector. — Commander George C. Eeiter, United States Navy. 

Engineer.— yi^^], Charles W. Eaymond, Corps of Engineers, United 
States Army. 

In this district there are: 

Light-houses and beacon lights^ including 7 post lights 57 

Light-ships m position 4 

Day or unlighted beacons 5 

Fog signals operated by steam or hot-air engines 6 

Fog signals operated by clockwork 7 

Lighted buoys in position (gas) 2 

Whistling buoys in position 4 

Bell buoys in position 6 

Ice buoys for winter use 52 

Other buoys in position 187 

Steamer Zizania^ buoy tender and for supply and inspection 1 

Naphtha launch, used for works of construction and repair < 1 

Lie^HT-HOUSES. 

371, Squan Inlet j seacoast of New Jersey. — The difficulties in the way 
of procuring a clear title to the site selected have, it is believed, been 
removed, and the title papers are now in the hands of the Department 
of Justice. 

372. Barnegaty seacoast of Few Jersey. — The site around the building, 
which was in a rough and unsightly condition, was surrounded by a 
timber-retaining wall, filled in, graded, and covered with gravel, to pro- 
tect it from windstorms. The bulkhead, built last y^ear to protect the 
beach and reservations from the inroads of the sea, has so far accom- 
plished its purpose successfully. Various repairs were made. 

374. Absecon, Atlantic Oity, seacoast of New Jersey. — Information was 
received that several persons were erecting buildings on light-house 
land. A written protest was served on each. Various repairs were 
made. 

375. Ludlam Beach^ Sea Isle City, seacoast of New Jersey. — A detached 
brick oil house was built. Various repairs were made. 
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380. Gape Henlapen, entrance to Delaware Bay, Delaware. — The old 
porches of the keepers' house were torn down and new ones built. An 
elevated walk was also built from the tower to the dwelling. Various 
minor repairs were made. 

381. Delaware Breakwater, JEJa^t End, Delaware. — The watch room 
was provided with an iron outer storm door, and the inner door was 
renewed. An additional set of boat davits was placed on the landing. 
Both fog- signal engines broke down, and the signal was silent from 
May 5 to May 9, 1895. They were repaired, and are now in good 
working order. 

— . Delaware Breakwater, West End^ Delaware Bay, Delaware. — ^A 

-red iron post was erected, carrying a lens lantern showing a red light, 

to mark the western extremity of the Delaware Breakwater ice breaker. 

383. Delaware Breakwater range [rear), near Lewes, Del. — A new water 
tank was erected and minor repairs were made. 

384. Mispillion Greek, Delaware Bay, Delaware. — A portion of the 
banks surrounding the station was rebuilt, and small repairs were 
made. 

— . Murderkill Greek, Delaware Bay, Delaware. — Two posts were 
erected carrying range lights, which will mark the dredged channel to 
the entrance of Murderkill Creek, Delaware. 

— . St. Jones Greek, Delaware Bay, Delaware. — Two posts were erected 
carrying range lights to mark the dredged channel to the entrance of 
St. Jones Creek, Delaware. 

— . Maurice River range lights, Delaware Bay, New Jersey. — The fol- 
lowing recommendation, which was made in the Board's last annual 
report, is renewed : 

It is claimed that some 500 sailing vessels are engaged in the oyster trade on 
Maurice River during the season, and that they give employment on an average to 
1,500 men; in addition, a number of coasting vessels visit this river, and the estab- 
lishment of manufactures at Millville, N. J., is increasing the marine traffic. The 
value of this commerce is sufficient to warrant the establishment of range lights to 
mark the entrance to Maurice River. It is estimated that the surveys and examina- 
tions, the sites, the erection of the range lights, and the keeper^s quarters will cost 
not to exceed $4,500. Recommendation is made that an appropriation of this amount 
be made therefor. 

389. Gross Ledge, Delaware Bay, New Jersey. — About 1,375 cubic 
yards of riprap, consisting of heavy blocks of stone weighing from 2 to 
6 tons each, were placed around the station for its protection. This 
work was begun during the preceding year and completed in July, 1894. 

390. Mahon River, Delaware Bay, Delaware. — The following recom- 
mendation, made in the Board's last annual report, is renewed: 

The constant washing away of the bank has made it necessary to remove and 
rebuild the light-house structure four times since its first erection in 1831. The 
present station is now threatened with early destruction. The surrounding marsh 
is soft, yielding mud^ and the building protected by its bulkhead being but 60 feet 
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from high^water mark on the soath and 125 feet on the east, the cost of farther pro- 
tection would be great and of uncertain results. This station is hardly of sufficient 
importance to justify the expense of the construction of an isolated site for its use. 
The present building is of wood, the outer walls being lined with brick laid in mor- 
tar; hence it would be unwise to attempt its removal over the soft marsh. The 
Board therefore recommends that a new site be purchased about 1,500 feet NNW. of 
the present site; also that a detached skeleton wooden tower, specially designed so 
that it could be moved if necessary, be built for the display of this light upon the 
proposed new site. It is estimated that this can be done at an expense not exceeding 
$8,500, and it is recommended that an appropriation of this amount be made therefor. 

Toward the close of the fiscal year a red sector, marking the locality 
of the Joe Flogger Shoal (upper end) buoy and the northern entrance 
to Blake Channel, was placed in the lantern of this light. 

391, Ship John Shoal, Delaware Bay, New Jersey, — About 1,670 cubic 
yards of riprap stone, in pieces .weighing from 2 to 6 tons each, were 
placed around the station for its protection from heavy ice. This work 
was begun during the preceding year and completed in July, 1894. 

394. Port Penn range ( front) , below Port Penn, Delaware River , Dela- 
tcare. — The characteristic of the light was changed in February, 1895, 
from fixed white to fixed white during periods of 2 seconds, separated 
by eclipses of 1 second's duration. Minor repairs were made. 

395, Port Penn range (rear), below Port Penn, Delaware River, Dela- 
ware, — New fences were built on the boundary line of the reservation. 

397, Port Penn wharf, Delaware River, Delaware, — A site for this new 
range light was selected, purchased,, and surveyed. Plans and specifi- 
cations for the keeper's dwelling and tower were prepared, and contracts 
for their erection and for furnishing the metal work were awarded on 
bids called for by public advertisement. 

398, Salem Greek, Delaware River, New Jersey, — An appropriation of 
$800 was made by the act approved August 18, 1894, to establish this 
light. A site for the light was selected. Plans for the structure were 
prepared and proposals for its erection were invited. 

399, Finns Point range {front), Delaware River^ New Jersey, — The 
characteristic of the light was changed about the close of October, 
1891, from fixed white to fixed white during periods of 2 seconds, sepa- 
rated by eclipses of 1 second's duration. Various repairs were made. 

401. New Castle range {front), Delaware River, New Jersey, — The char- 
acteristic of the light was changed about the close of October, 1894, 
from fixed white to fixed white during periods of 2 seconds, separated 
by eclipses of 1 second's duration. Minor repairs were made. 

403, Deep Water Point range {front), Delaware River, New Jersey, r— 
The characteristic of this light was changed at the end of October, 
1894, from fixed white to fixed white during periods of 2 seconds, sepa- 
rated by eclipses of 1 second's duration. A survey was made of the right 
of way to the station, and it was found that it had become impassable 
and useless. 



86 



REPORT OP THE LIGHT-HOUSE BOARD. 



1895 



Foartli District. 

405. Christiana hea>can^ Delaware Biver, Delaware. — Measarements 
were made to determine the amount of settlement of the crib upon which 
the beacon is erected. 

406. Christiana^ Delaware Biver, Delaware. — The river banks about 
the station were rebuilt and made higher. An elevated board walk, 
about 1,800 feet long, was built to connect the station with the 
beacon light. Several of the old fences were replaced. A new cistern 
was built. Various repairs were made. 

407. Cherry Island range (front), Delaware Biver, Delaware. — The 
characteristic of the light was changed about October 30, 1894, from fixed 
white to fixed white during periods of 2 seconds, separated by eclipses 
of 1 second's duration. The upper portion of the foundation pier of the 
light was torn down and rebuilt. During the progress of this work 
the tower was moved back a few feet"on the range. The fence around 
the station was renewed and minor repairs were made. 

409. Schooner Ledge range {front), Delaware Biver, Pennsylvania. — 
Further repairs were made to the sea wall, a concrete protection was 
placed around the dwelling, the site was partly filled in, a new cistern 
and new boat davits were furnished, and minor repairs were made. 
The characteristic of the light was changed about October 30, 1894, 
from fixed white to fixed white during periods of 2 seconds' duration, 
separated by eclipses of 1 second's duration. 

410. Schooner Ledge range {rear), Delaware Biver, Pennsylvania. — 
A new boundary fence was built and various repairs were made. 

411. Billingsport range {front), Delaware Biver, New Jersey. — The 
characteristic of the light was changed about October 30, 1894, from 
fixed white to fixed white during periods of 2 seconds' duration, sepa- 
rated by eclipses of 1 second's duration. Minor repairs were made. 

414. Fort Mifflin fog signal, Delaicare Biver, Pennsylvania. — ^The frame 

tower was moved back about 40 feet from its former position and rebuilt. 

433. Assateague^ seacost of Virginia. — A new boat landing was built. 

REPAIRS. 



At each of the following-named stations, repairs of greater or less 
extent were made during the year: 



373. Tucker Beach, N. J. 

379. Cape May, N. J. 

382. Delaware Breakwater range (froDt), 
Del. 

387. Maurice River, N. J. 

388. Egg Island, N. J. 

392. Cohansey, N. J. 

393. Bombay Hook, Del. 

400. Finns Point range (rear), N. J. 



404. Deep Water Point range (rear), N. J. 
408. Cherry Island range (rear), Del. 

412. Tinicum Island range (rear), N. J. 

413. Fort Mifflin Bar Cut (rear), N. J. 
415, 416, 417. Horseshoe range. West 

Group, Pa. 
418, 419, 420. Horseshoe range, East 

Group, N. J. 
431. Fenwick Island, Del. 
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LiaHT-VESSELS. 

377. Northeast End light-vessel^ No, 44, off tJie seacoast of New Jersey, — 
This vessel was removed from her station on July 25, 1894, and a whis- 
tling buoy took her place. The vessel was docked August 1, 1894, when 
her bottom was cleaned and painted with two coats of germicide paint, 
and a few minor repairs were made to the ventilators and the like. 
Some 33 tons of coal were placed on board, and on August 3 she was 
taken to the Edgemoor light house depot, where she received anchors 
and chains. On the night of August 4 she left in tow of the tender 
Zizania for her station, where she arrived next day. About 100 feet of 
2J-inch hose, coal, wood, dishes, globe valves, rations, etc., were sup- 
plied. . A new boat, 26 feet long, was furnished. A copper thermome- 
ter, together with light vessel lamps, were also supplied. On Septem- 
ber 1, 1894, she was anchored in 84 feet of water, about 2 miles E. J S. 
from her former position. 

378, Five-Fathom Bank light-vessel^ No, 40j off the seacoast of New 
Jersey, — On September 1, 1894, she was moored in 93 feet of water, 
about Ig miles SSE. J E. from her former position. Eations, wood, 
coal, hose, paint, main staysail, rope, rods, washers, grate bars, etc., 
were supplied. The large boat was repaired. 

430, FenwicTc Island Shoal light-vessel^ No, 52, off the seacoast of Mary- 
land, — This vessel was removed from her station on August 5, 1894, 
and brought to Edgemoor depot, where her anchors and chains were 
removed. On August 8 she was docked, the bottom cleaned and 
painted on the starboard side with two coats of Struck's elastic paint, 
and on the port side with two coats of germicide paint. On August 
10 she received 35 tons of coal and was taken to Edgemoor light-house 
depot. The anchors and chains were replaced and she was towed by 
the tender Zizania to her station, where, on August 12, 1894, she was 
moored. Some 90 tons of coal and about a cord of wood, sails for the 
boat, stovepipe, provisions, etc., were supplied 5 also eight panes of 
plate glass for lanterns and six light- vessel lamps. 

432, Winter-Quarter Shoal light-vessel^ No, 45 j off the seacoast of Vir- 
ginia,— This vessel was withdrawn from her station on January 17, 1895, 
for repairs, and was brought to the Edgemoor light-house depot, where 
her anchors and chains were taken out and placed on the wharf. On 
May 3 the vessel was placed in the hands of the contractors, when 
the following work was done: The old boilers of the fog signal were 
removed, the vessel was docked, the old zinc metal was taken off, some 
472 running feet of yellow-pine outside sheathing were renewed, the 
seams of the outside sheathing were calked from the keel to the top, 
the bottom was resheathed with rolled zinc sheathing metal, 28, 30, and 
32 ounce, in equal proportions, fastened with IJ-inch yellow-metal 
nails; the sheets were double punched, a new hawse pipe was put in on 



88 REPORT OF THE LIGHT-HOUSE BOARD. 1895. 

Fourth District. 

the port side, five vertical fenders were placed, two on the starboard 
side and three on the port side, and the large boat was repaired, 
refastened, and calked. The spar and forecastle decks were recalked 
and the seams were payed with white lead. One new fore jack mast 
was furnished, the fore and aft fenders were repaired, the socket for the 
boat davit and the gallows frame for the boat were repaired. The after 
hatches were fitted to batten down, a new white ash ladder was sup- 
plied for the forecastle, the deck pump was repaired, a new scuttle, 
with cover, was supplied for the forecastle deck, and other minor repairs 
were made. A Crosby automatic fog signal was furnished. Wood, 
rations, canvas, rope, mats, linings and grates for the galley stove, and 
an 8-inch chime whistle were also supplied. 

— . Belief light- vessel. No. 9. — On January 7, 1895, this vesselarrived 
at the Delaware Breakwater in tow of the tender Azalea. A mushroom 
anchor, 45 fathoms of 2-inch chain, and 3 tons of coal were supplied to 
her, and on January 17 slie was placed on Winter-Quarter Shoal sta- 
tion, relieving light-vessel No. 45, which was then there. Lime, paint, 
turpentine, coal, and canvas were supplied. Her fog signal is a bell. 

— . Belief light-vessel for the Fourth light-house district, — The following 
recommendation, made in the Board's last annual report, is renewed: 

During the recent cyclones light-ship No. 37, stationed off Five-Fathom Bank, 
coast of New Jersey, Atlantic Ocean, in the Fourth light-house district, was wrecked. 
There is now no relief light-ship in the Fourth light-house district. The interests 
of commerce and navigation urgently require that a new vessel should he provided 
to replace the wrecked vessel at the earliest day practicable. It is estimated that 
the construction and establishment of a first-class light-vessel, with a steam fog sig- 
nal, suitable for Five-Fathom Bank, will cost $70,000, and it is recommended that an 
appropriation of that amount be made therefor. When that is done the vessel now 
on Five-Fathom Bank can be used as a relief light- vessel, and can be held in reserve 
to take the place of any one of the light- vessels now on stations in the Fourth light- 
house district whenever any of them may become disabled. 

— . Light-vessel for Overfalls, or South Shoal, entrance to Delaware 
Bay. — The following recommendation, made in the Board's last annual 
report, is renewed: 

Petitions have been made during the past year to this office by the American Asso- 
ciation of Masters and Pilots from Camden, N. J., Boston, Mass., New London, 
Conn., and from officers of the steam colliers and sea tugs of the Philadelphia and 
Reading Transportation Line for the establishment of a light- vessel at the Overfalls, 
or South Shoal, entrance to Delaware Bay. While the entrance to Delaware Bay is 
well lighted and can be entered with safety in clear weather, the entrance is diffi- 
cult and dangerous in thick and stormy weather. Neither the whistling buoy on 
South Shoal nor the Daboll trumpet on Delaware Breakwater can be heard always 
at a safe distance. Mariners have been within half a mile of Delaware Breakwater 
with the Daboll trumpet in operation without being able to hear it. The entrance 
to the Delaware Bay is shoal on the northern side from Cape May to the Overfalls 
buoy, and ''steep to" at Cape Henlopen. This makes it the more necessary that 
this shoal be well marked by a light- vessel having a more powerful fog signal. It 
is estimated that such a light-vessel could be established here for not to exceed 
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$70,000. Recommendation is therefore made that an appropriation of this amount 
be made for that purpose. 

It is claimed that if the light-vessel is established, the following changes, all in 
the interest of economy, can be made : 

The Delaware Breakwater front and rear lights can be discontinued. 

The Cape May light can be changed from the first to the third order. 

Two post lights can be established in place of the Delaware Breakwater front 
light, a red one to be exhibited from the present building, and a white one on the 
extreme western end of the ice breaker. These two lights can be attended by one 
keeper, to occupy the present dwelling. 

Reimbursement of seamen's losses, — The following recommendation, 
made in the Board's last annual report, is renewed : 

The honorable the Secretary of the Treasury, at the instance of the Board, wrote 
to the Speaker of the House of Representatives on September 28, 1894, asking that 
proper measures might be taken to reimburse the legal representatives of Howard 
Selover, mate of light-ship No. 37, and George Richardson, a seaman on the same 
vessel, for the value of the clothing lost when they were drowned on the occasion of 
the foundering of that vessel. The amounts named in the sworn statements, which 
were transmitted and recommended by the inspector of the Fourth light-house 
district, were $77.25 in the first case, and $50 in the other. 

DAT OR UNLiaHTED BEACONS. 

Gape Henlopen day beacon. — Wooden skeleton of pyramidal form, 49 
feet high, latticework painted black with white band, located two- 
thirds of a mile from Cape Henlopen light-house. In good condition. 

BroadMll day beacon, — This beacon consists of a post crossed with a 
board 6 feet long, painted white, showing the name "Broadkill" in 
large black letters, and is in good condition. 

Delaware Breakwater day marks, Delaware. — ^These, one on the Dela- 
ware Breakwater and one on the ice*breaker, point toward each other, 
are hand-shaped, and are painted white, with words, "Danger through 
gapway," on each in black letters. These marks are in good condition. 

Bum Point day beacon, Absecon Inlet — This is located on Eum Point, 
Absecon Harbor, and consists of a post crossed with five boards, 5 feet 
long, placed at right angles, painted black and white, and is in good 
condition. 

FOa SIGNALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

377. Northeast End light-vessel, Ifo. 44, New Jersey. — The 12-inch steam 
whistle was in operation some 731 hours, and consumed about 33 tons 
of coal. 

378. Five-Fathom Bank light-vessel, No. 40, New Jersey. — The 12-inch 
steam whistle was in operation some 649 hours, and consumed about 30 
tons of coal. 

381. Delaware Breakwater, ea^t end, Delaware. — The second-class 
DaboU trumpet was in operation some 732 hours, and consumed about 
5J tons of coal. 
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386, Fourteen-Foot BanJcj Delaware Bay, Delaware, — ^The second-class 
Daboll trumpet was in operation some 335 hours, and consumed about 
2J tons of coal. 

430, Fenwick Island Shoal light-vessel, No. 52, Maryland. — ^This 12-inch 
steam whistle was operated about 346 hours, and consumed about 55 
tons of coal. 

432. WinUr- Quarter ShoaV light-vessel, No. 45, Virginia. — This 12-iuch 
steam whistle was not in operation during the year. 

BUOYAaE. 

There were maintained last year on the seacoast from Squan Inlet, 
New Jersey, to Ohincoteague Inlet, Virginia, 25 buoys; in Earnegat 
Inlet, New Jersey, 9 buoys; in Tucker Cove and Little Egg Harbor 
Inlets, New Jersey, 12 buoys; in Absecon Inlet, New Jersey, 5 buoys; 
in Great Egg Harbor Inlet and Eiver, New Jersey, 13 buoys; in Town- 
send Inlet, New Jersey, 3 buoys; in Hereford Inlet, New Jersey, 5 
buoys; in Delaware Bay and Eiver and Schuylkill River, 119 buoys; 
in Ohincoteague Inlet, Virginia, 5 buoys; and in Metomkin Inlet, Vir- 
ginia, 3 buoys; in all 199 buoys. 

BUOYS PLACED DURING THE YEAR. 

Three first-class red spar buoys, to mark the starboard side of the 
channel off Windmill Island, Delaware Eiver. 

One first-class nun buoy, with red and black horizontal stripes, to 
mark the bow of the steamer Alleghany, Delaware Bay. 

One second-class can buoy, with red and black horizontal stripes, to 
mark the stern of the steamer Alleghany, Delaware Bay. 

One first-class nun buoy, with black and white perpendicular stripes, 
off Bombay Hook, Delaware Bay, and about one-eighth of a mile to the 
westward of the Port Penn range line. 

One gas-lighted buoy, red, to mark the bow of the Btesi.meT Alleghany, 
Delaware Bay. 

One first-class can buoy, with red and black horizontal stripes, to 
mark the wreck of the schooner Marion F. Sj^ra^ue oft* the seacoast of 
New Jersey. 

One red iron ice buoy to mark the bow of the steamer Alleghany. 

DEPOTS. 

Edgemoor supply and buoy depot, Delaware Eiver, Delaware, — ^About 
4,200 cubic yards of mud were dredged out along the line of the south 
wharf; 150 feet of stone sea wall, protecting the bulkhead along the 
south line of the reservation, were built; about 90 linear feet of the old 
south wharf were removed and rebuilt, the deck planks were renewed, 
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and the stringers leveled up for an additional 150 feet, and the sheet 
piling was renewed where found necessary. Numerons minor repairs 
were made to other portions of the dock. 

The storehouse is in good condition and the stores are neatly arranged. 
The stairway leading to the second floor was inclosed. 

The following recommendation was made in the Board's last annual 
report : 

The wharf of this depot is in <a bad condition, and if its deterioration is allowed 
to continue unchecked the usefulness of the depot will soon be destroyed. Repairs 
are being made sufficient to enable the Board to carry on the work of the depot dur- 
ing the ensuing year, but in addition the following-named work should be done at 
an early day, to enable the depot to fully serve its purpose. The whole basin should 
be dredged to a depth of 9 feet. At present about half the basiu is bare at low 
water. All three of the inner cribs of the soath wharf and the portions of the pier 
joining them ought to be rebuilt. The bulkhead wall should be entirely rebuilt. 
New decking and new sheet piling are needed in all parts of the piers, and new 
foundations are needed under the north wall of the storehouse. 

The estimated cost of this work is — 

North wharf $6,930 

South wharf 8,635 

Bulkhead, etc 12,815 

Dredging basin 2, 420 

Total 30,800 

It is estimated that $20,000 can be profitably expended during the 
coming year on this work, and it is recommended that an appropriation 
of this amount be made therefor. 

Abseeon, near Atlantic City, N. J. — A survey is necessary to deter- 
mine the exact location of the site. This will soon be made, and the 
building, provided for by the appropriation made by act approved 
August 18, 1894, of $l,-200 additional, will then be erected. 

Chincoteague Inlet, Fir^inta.— The purchase of the additional land 
required for the site provided for by the act approved August 30,189a, 
was deferred on account of its exorbitant price. 

The spare "buoys for Chincoteague and Metomkin inlets are stored 
here. It is also used as a depot for Assateague and Killick Shoal 
light-houses and for the care of boats from Winter- Quarter Shoal light- 
vessel. The depot occupies half of a small wharf, and the frontage of 
the wharf is inadequate to properly accommodate the tender while 
lying there. The buoy house is not adapted to the care of the light- 
vessel's boats. 

Cajpe May hoathouse, New Jier^ci/.T-Plans for this building were pre- 
pared. It was provided for by the additional appropriation of $500 in 
the act approved August 18, 1894. It will be begun at an early date. 
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TENDERS. 

The Zizania, — This steel twin-screw steamer was constantly employed, 
except during 49 days, wlien she was laid up for repairs. On May 10, 
1895, while off Hereford Inlet, Xew Jersey, the starboard propeller was 
lost. Thefollowingnamedrepairsweremade: New bearings for the grate 
bars were fitted; packing was placed in the high-pressure pistons; a 
guard was furnished for the feed pump; a collar was supplied for the 
thrust bearing; linings were supplied for the furnace fronts; new pro- 
peller wheels were supplied; brass sleeves were fitted on the shafts; 
the stern bearings were refitted; new grate bars, new check valves, and 
the like, were supplied. 

On August 8, 1894, the Zizania was docked, and her bottom was 
cleaned and painted with two coats of red lead and white zinc. Upon 
examination of the rudder the pintles and gudgeons were found to be 
badly corroded and worn. To remedy this defect, six st^el sleeves 
were fitted on the pintles and bushings on the saucers. On May 28, 
1895, the vessel was docked, and two new iron propellers were put on. 
The vessel resumed her duties on June 11, 1895. 

The tender was engaged in attending to the buoyage of the district, 
towing light- vessels to and from their stations, and in delivering fuel 
and supplies to. light-houses, light- vessels, and post lights. Two trips 
were made to the general light-house depot for supplies and buoys. 

She replaced and restored 20 buoys, changed 168, placed 9, paints 
11, removed 7, renewed 65, and recovered 12 buoys. She landed 112 
tons of coal and 8J cords of wood at light-houses, and 177 tons of coal 
and 5i cords of wood at four light- vessels. The crew was employed 70 
days at Edgemoor light-house depot and at the iron pier at Lewes, Del. 

She delivered the annual allowance of provi^ons to four light vessels 
and eleven light-stations. She also conveyed the inspector to the light- 
stations of the district for the purpose of inspection, and she delivered 
the necessary supplies to the stations. In doing the above work she 
steamed 15,372 miles, and consumed about 916 tons of Coal and some 
4 cords of wood. 

Necessary supplies, such as rope, oil, waste, soda, paint, packing, 
baskets for coaling stations, rations, dishes, etc., were furnished. 

The naphtha launch assigned for the use of this district in July, 1894, 
was used on works of repair, etc., principally at Egg Island, Cohansey, 
Maurice Kiver, and Christiana light-stations, and at the Edgemoor 
depot. 
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FIFTH DISTRICT. 

This district extends from, but does not include, Metomkin Inlet, 
Virginia, to and including Kew River Inlet, North Carolina. It 
embraces all aids to navigation on the seacoast of Virginia and North 
Carolina, between the limits named, all of Chesapeake Bay, the sounds 
of North Carolina, and tributary waters. 

Inspector. — Commander Yates. Stirling, United States Navy, to Octo- 
ber 1, 1894; since then Commander Benjamin P. Lamberton, United 
States Navy. 

Engineer. — Capt. Eric Bergland, Corps of Engineers, United States 
Army. 

In this district there are: 

Light-hoases and beacon lights, including 2 post lights 113 

Light-ships in position, including tender Holly 3 

t)ay or unlighted beacons 10 

Fog signals operated by steam or hot-air engines 3 

Fog signal operated by petroleum engine •. 1 

Fog signals operated by clockwork » 63 

Whistling buoy in position 1 

Bell buoy in position 1 

Lighted buoy in position 1 

Other buoys in position, including pile buoys and stakes 1, 079 

Steamers Maple and Violet, buoy tenders, and for supply and inspection 2 

Steam launch Bramble, used to supply gas to the beacons in the sounds of 

North Carolina 1 

Sharpie (and gas tank) for supplying beacons and coast stations 1 

Steamers Jessamine and ThistUf for construction and repairs 2 

LiaHT-HOUSES. 

435. Hog Island, Great Ma^hipongo Inlet, seoAioast of Virginia. — On 
the passage of the act approved August 18, 1894, appropriating $75,000 
for completing the new light-station, measures were taken to procure the 
necessary material for temporary buildings and working plant at the 
site. By January, 1895, the quarters for the working party, a cistern, 
storehouses and shop, a tramway leading from the wharf to the site, and 
a boom derrick, boiler, and engine on the wharf had been erected. The 
work was much delayed by failure to receive material at the times 
arranged for. 

The preparation of the foundation for the tower was then begun. 
Concrete piers, eight in number, 11 feet square at the base and 6 feet 
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6 inches high, with pile aud grillage supports, were formed at the 
angles of the perimeter of an octagon of which the circumscribed circle 
has a diameter of 26 feet 6 inches; and a similar pier, 14 feet square, of 
the same height, and resting on piles and grillage, was constructed at 
the center of the circle. Bolts were built into the perimeter piers 
during the process of depositing the concrete in the molds to form the 
blocks, for the purpose of anchoring the outer columns of the tower, 
the inner pier serving to support the central cylinder of the light-house 
containing the stairs and elevator. These piers were completed in 
April, 1895, the work having been considerably retarded by the unusual 
severity of the winter. Besides these, three smaller piers were built in 
May for supporting the outer stairway and platform of the tower. 

Meantime, the preparation of the woodwork of the dwellings and 
other buildings for the station was progressing satisfactorily at the 
depot. As the material for each building was completed it was prop- 
erly arranged for shipment and transported at intervals by a hired 
schooner. Most of the work had in this way been delivered by the 
end of February, 1895, and in March excavation for the foundation of 
the two dwellings for the assistant keepers, and in May, 1895, for the 
principal keeper's house, was begun. 

The metal work for the tower was delivered at the station on June 
14, 1895, and its erection was at once begun by the contractor's working 
party. By the end of the month the iron disks had been set on the 
foundation piers over the anchor bolts and bedded in cement. The 
cylinder belt of the stairway, the wrought-iron struts connecting the 
disks to the cylinder, and the castings for the latter, had been put in 
place and bolted, bringing the central cylinder up to a height of 27 feet. 
The three keepers' dwellings are well advanced toward completion, the 
store and out houses for all the dwellings have been built, but have yet 
to be moved to permanent foundations, and the foundations for the 
workshop, for the storehouse, and for the oil house are partly built. 

About one-half of the light-house premises has been graded by filling 
in low places with sand. 

437. Cape Charles^ on Smith Island^ entrance to ChesapeaJce Bay, sea- 
coa^t of Virginia, — At the beginning of the fiscal year, July 1, 1894, the 
tower had been partly erected, the two dwellings for assistant keepers 
had been roofed and the upper floors laid, the workshop was under 
roof ready for the inside work, the stable was finished except the second 
coat of paint, and four woodsheds and outbuildings had been built, but 
not yet placed on the foundations to be made ready for them. 

On November 15, 1894, work was recommenced at the site. All the 
buildings above referred to were finished, and the principal keeper's 
dwelling, the cisterns, and oil house were begun and completed. The 
light-house premises were thoroughly graded, and the greater part of 
a marsh north of the keepers dwelling was filled with earth. A neat 
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fence was built around tlie grounds in May, and this practically com- 
pleted the work, except the setting of the lens. The extreme severity 
of the weather during the winter interfered materially with the prog- . 
ress of operations. 

In June, 1895, the lens apparatus was taken to the station and suc- 
cessfully installed. The characteristic of the light is as follows : Four 
quick flashes, dark interval 3 seconds,* five quick flashes, dark inter- 
val 16 seconds. 

Note. — In order to give mariners due notice of this important change in charac- 
teristics from the former light the exhibition of the new light was deferred until 
August 15, 1895. 

This may be regarded as a model light-station. 

The grounds have been improved as far as is now practicable, Ber- 
muda-grass roots having been set out to form a lawn and hold the sand 
in place. A telephone apparatus has been installed, with connections 
to Cape Charles City, Va., by way of the signal- service. wire, which 
will prove of great advantage in many respects. 

The locality of this station is especially disagreeable, because of the 
scourge of mosquitoes, sand flies, fleas, etc., which render existence 
almost unbearable for nearly half the year. Bflbrt has therefore been 
made in the design of the station to mitigate the undesirable conditions 
as far as possible. 

Capt. Eric Ber gland. Corps of Engineers, United States Army, then 
engineer of the Fifth light-house district, under whose direction this 
iron tower was erected, made a report to the Board on the subject, which 
is subjoined. 

The light at Cape Charles, on Smith Island, seacoast of Virginia, was 
originally established in 1827. The rebuilding of the station which the 
new one now replaces was commenced in 1858 and completed in 1864. 

The present rebuilding was necessitated by the steady advance of the 
ocean's high-water line, which at length threatened the safety of the 
tower, and invaded the quarters of the light keepers during easterly 
storms of considerable intensity or duration. An attempt was made in 
1887 to protect the station from the encroachments of the sea by a pro- 
tection wall along the shore front of the site and by a jetty 130 feet long 
by 40 feet wide, both built of stone laid on brush; and again in 188.) by 
a series of jetties running at right angles with the shore line, which 
were constructed of rows of wooden piles, 5 feet apart, with the inter- 
spaces filled with stone. Between 1883 and the latter date, the advance 
of the water line had been 240 feet — an average of 40 feet per year. 

It soon became evident that such protective measures simply post- 
poned the inevitable result. At periods of unusually high tides the sea 
washed over the protection wall, and the retreat of the shore line being 
general and not local, any project of defense to be ettective must be 
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extensive, and hence would involve greater expenditure than the estab- 
lishment of the station on a new site sufficiently remote from the old 
one to be beyood any danger from erosion, while at the same time 
affording practically as effective a position for serving the needs of 
navigation. 

Accordingly, in the Board's annual reports for 1889 and 1890 recom- 
mendation was made that an appropriation of $150,000 be granted by 
Congress for the purpose of building a new light-station where it would 
not be exposed to danger. This amount was appropriated by act 
approved August 30, 1890. A location was selected nearly a mile in a 
westerly direction from the old site, and on February 13, 1891, the 
engineer of the district proposed that the new tower be built of iron 
and of the same design as that at Cape Henry, Virginia, erected in 
1881. This is a conical structure, built of iron plates, and seemed to 
adapt itself to the requirement of rapid erection at the site, which is a 
necessity because of the short working season there. The Light-House 
Board, however, at its session on April 11, 1892, selected for the purpose 
a tower similar to that at Waackaack, Kew Jersey, or Southwest Pass, 
Louisiana, which, besides being much less expensive, it considered 
would be so different in appearance from the Cape Henry tower as to 
prevent any chance of its being mistaken by mariners for that light- 
house. It would also admit of a quick setting-up of the parts at the site. 

The plans and specifications were prepared in the office of the Board. 
They were printed in April, 1893, and bids from iron manufacturers 
were received in May to furnish the metal work and deliver and erect 
at the respective sites, the towers for this and the Hog Island light- 
stations, it having been found desirable, for economical and other 
reasons, to have both towers identical and manufactured under the one 
contract. 

The construction of the tower was begun at the contractor's shops in 
June, 1893. The first series of the ironwork, 27 feet in height of tower, 
was finished in November, 1893 ,• the second series, 52 feet in height of 
tower, in January, 1894; the third, 75 feet in height of tower, in Feb- 
ruary; the fourth and fifth, 115 feet 9 inches of total height, in March; 
the sixth and seventh, 149 feet 6 inches of total height, in May, and the 
eighth (or last) series, 192 feet 7 inches total height, including the lan- 
tern, in August. Each series was completely erected separately, and 
after inspection by the agent of the Light- House Board, was taken 
apart and removed, in readiness for shipment to the site. 

Meanwhile the preparation of the foundation to receive the tower 
had been commenced by the engineer's working party. This work was 
done as follows : 

After the site had been properly marked off, an iron caisson, 21 feet 
in diameter, built of three- eighth-inch boiler iron, was erected in the 
center of the foundation area. The sand was excavated from the inside. 
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Ifee calssQff Qijikiiig of its own weiglit as the digging progressed and 
beiog kept free of water by means of a Knowles pump. When the 
i:eQijij;^d iepth of 10 f^^t was reached the bottom was leveled and the 
woolj[e^ mold, 14 feet square, for shaping the center pier, which sup- 
ports the cylinder or stairway shaft of the tower, was lowered into 
position inside the caisson and the deposition of the concrete begun. 
Tl>i9 coj^crete was composed of one pa,rt imported Portland cement, two 
papts of s^nd, and six pa-rts of broken stone. It was put in in layers 
about 6 inches thick and well rammed. When set, this formed a con- 
crete block 14 fe^t square and 10 feet high, except at the corners, which 
were molded off to form an octagon at the top. 

Whil^ this pier was in course of construction a second caisson was 
erected at the site of one of the perimieter piers, the centers of which 
U^ at tjie outer ends of eight radii, extending 26 feet 6 inches from the 
Glutei; of the foundation area. Excavation for this pier was made in 
tibe filWje way as for the central pier, but the concrete was put in the 
molds in three layers, the lower being 12 feet square and 3 feet 9 inches 
bi^h, the second 9 feet 8 inches square and of the same height, and the 
third octagonal in shape (the diameter of inscribed circle being 7 feet 
4inch(5s) aAd the height 2 fjeet 6 inches. The same process was repeated 
\!irith eapU of the other seven perimeter i)iers. The anchor bolts for the 
Qliiter columns were set in place while these piers were being formed. 
Thyee sm^l piprs, also of concrete, were then constructed in a similar 
m^-nner (except that no caisson was used), for supporting the entrance 
S.tep4^$m4 platform teadiug into the central shaft of the tower. After 
tbi^ piers h9,(Dl been finished all cavities were filled and the foundation 
aiij-eys!.. wa^ leveled to within a foot of the tops of the piers. Tip caps for 
prfttejDjting the anchor bolts from the weather were placed over them, 
apdtbe concrete was left to set, pending the erection of the ironwork. 

Work 0}x the foundation was commenced in January, 1894, and com- 
pleted in March, 1894. 

The contractors commenced the erection of the tower in June, 1894, 
putting up during the month four sections of columns, stair cylinder, 
struts, tension rods, two sections of steel lining of cylinder, one section 
of stairs^ and the first section of elevator guides. 

In July three sections of columns and stair cylinder, two sets of struts 
aB4 tension rods, three sections of steel lining, four of stairway, ele- 
vatiOr gftijies and pipe for the clock weights, the vestibule platform, and 
the entr^tnce steps were placed in position. Work was discontinued on 
the 20th because of lack of material, the remaining p^rt of the work 
being still at the contractor's shops in Tacony, Pa. 

Qm October 23 they resumed ope^rations at the site, putting up dur- 
ing, th^.mqpth the railipgs. for the entrance steps and platform and for 
the cylinder stairway, the architrave, the steel lining in the sixth and 
seventh series qt cylinder, the service-room wall and floor plates, the 
6603 L H- — 7 
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tension rods in the seventh series, the watch-room floor plates, the gal- 
lery brackets, and the gallery floor plates. 

During November there were erected the lantern, lantern roof, gallery 
railings, outside stovepipe, lining in roof, service-room and watch-room 
stairs and door jambs, zinc lining in dome, and steel lining in watch 
room. The elevator was finished, the lantern glass set, the window 
sashes hung in the vestibule and stair cylinder. In short, the metal 
work was completed, ^cept the spider frame and the tin cone of the 
lantern series. The final coat of red lead was laid on the exterior and 
interior of the tower, one coat of white paint on the outside of tower, 
and two coats of white on the interior of the stair cylinder. 

During December the spider frame and tin cone were erected, the 
wood floor and lining of the service roofli laid, two coats of white paint 
put on the exterior of the tower and one coat on the interior, three coats 
of brown paint on the exterior and interior of stairway on outside plat- 
form floor, watch room, and gallery floors and floor of the lantern gal- 
lery. This completed the structure on the 21st of the month. 

On June 17, 1895, the lens which had been sent to Baltimore from 
the general depot at Tompkinsville, N. Y., was taken to the station by 
the tender Jessamine, A hoisting engine was set up, a mast erected 
on the watch-room gallery, with the necessary pulleys and rigging, and 
the parts of the lens apparatus were hoisted outside the tower into the 
lantern, where they were properly arranged by the lampists. Every- 
thing was in place and the machinery satisfactorily working by the 
28th. On that night curtains were hung on one side of the lantern to 
obscure the light seaward, the lamp was lighted, and the clockwork 
put in motion. The light was observed from the deck of the tender at 
anchor in Magothy Bay, and it seemed to be satisfactory in every respe<5t. 

This apparatus is of the first order. The lens is about 12 feet high 
and 6 feet in diameter. It represents the first adoption of the Mahan 
system in a first-order light. The lens makes a revolution in 30 sec- 
onds, flashing nine times during this period, as follows: 

Four quick successive flashes at intervals of about IJ seconds, then 
a dark interval of about 2f seconds; then five quick successive flashes 
at intervals of about IJ seconds, then a dark interval of about 16 sec- 
onds. Thus the number 45 is indicated by flashes of light, as in some 
places the number of a fire-alarm box is designated by strokes of a bell. 
By this method the light is identified absolutely. The number is 
repeated at every revolution of the lens, and this is accomplished at 
such short intervals that there is no difficulty or delay in verifying the 
count. 

464. Wolf Trapj on a shoal between Yorh and Bappahannoch riversj 
Chesapeake Bay, Virginia, — At the beginning of the last fiscal year, 
July 1, 1894, the substructure or foundation pier was completed and 
the materials for the superstructure were being loaded on barges at the 
Lazaretto depot for transportation to the site. On July 10, 1894, these 
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barges left the depot in tow of the tenders Jessamine and Thistle and 
arrived at the site on the next day. The work of erecting the brick 
dwelling was carried on as rapidly as possible in the limited space 
which the foundation pier afforded. The superstructure was ready 
for the exhibition of the light by the middle of September, 1894, though 
the light-house was not completed until two weeks later. The exterior 
painting, deferred until the danger from discoloration by alkali in the 
cement shall have passed, yet remains to be done. The new light, a 
fixed white varied by a white flash every 10, seconds, was shown for the 
first time on September 20, 1894. 

In February, 1895, complaint having been made that the light was 
indistinct, the lens machinery was so adjusted as to produce flashes at 
intervals of 25 seconds. A second-class DaboU trumpet, operated by 
a Grob petroleum engine, sounds during thick or foggy weather blasts 
of 3 seconds' duration at intervals of 7 seconds. In case the trumpet 
should be disabled, a bell will be struck by hand. In November, 1894, 
about 300 tons of riprap stone were deposited around the light-house 
to prevent scour. 

Light vessel No. 46 marked this station on July 1, 1894, the begin- 
ning of the fiscal year, and she remained on the station until Septem- 
ber 20, 1894, when the new light went into operation. 

466, Bowlers RocJc^ Eappahannock River ^ Virginia. — This is one of the 
older screw-pile light houses. It stands low in the water and the iron 
foundation suffered somewhat from the impact of the ice during the 
past winter. Its age and position render doubtful its ability to with- 
stand without protection another similar experience, and it was accord- 
ingly considered prudent to place masses of heavy riprap stone in the 
axis of the current to act as ice breakers. Arrangements were made to 
this end, and the stone will be placed in position during July, 1895. 

— . Beacon lights on Rappahannock River, Virginia,— The following 
statement in effect was made in the Board's last two annual reports: 

The trade on this river is growing rapidly. At certain seasons of the year ten or 
more large steamers make weekly trips here, carrying vegetables, fruits, and the 
like. As the river is inadequately lighted, these steamers with their perishable 
freight often have to tie up at night for the lack of guiding lights. The Board 
recommends the establishment of a red light to be at the entrance to Carters Creek, 
at a coat not exceeding $3,000, and of three beacon lights, one on or near Sharp's 
wharf, below Suggett Point, one on Tappahannock wharf, and one on Taylor's 
wharf, at an estimated cost of $100 each. Recommendation is made that $3,300 be 
appropriated for this purpose. 

473. Smith Point^mouth of Potomac River, Virginia, — This light-house 
was carried away by ice on February 14, 1895. The illuminating and 
fog-bell apparatus, some oil, and a few small articles of supply were 
recovered from the wreck and stored at the Lazaretto light-house depot. 
By act approved March 2, 1895, an appropriation was made of $25,000, 
and contract authorized to an amount not exceeding $80,000 for the 
reestablishment of this light-house. Borings were made, the kind of 
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structure was determined upon, and the preparation of the plan^ was 
begun. The locality is temporarily marked by a light-vesfel. It is 
recommended .that an appropriation of ^55,000, the balance oF the 
amount estimated as needed, be made to satisfy the contracts entered 
ihto and to finish the light-statiou. 

474. Point Loolcout^ entrance to Potomac River ^ Maryland. — An iron 
oil house was erected. Various repairs were made. 

476. BldMstone Inland^ Potomac River ^ Maryland. — The erosion of the 
-^ater front has Continued. ' Some means of protection will have to be 
provided. 

478. Lower Cedar Pointy Potomac River ^ Maryland. — Congress, by act 
approved March 2, 1895, ^J)propriated $25,000 for reestablishing this 
station and authorized a contract therefor to the amount of $75,000. 

The Board is now of opinion that a supierstructure can be erected on 
the iron piles which sustained the burned light-house, and that it can 
be built for a sum well within the $25,000 already appropriated. Jj'o 
further approptiation for this purpose will be needed. 

48^. Solomons Lumpy Kedge Straits j Chesapeake Bay, Maryland. — ^I'he 
preparation of the plans and specifications for a caisson structure, to 
replace the pile light-house carried away by ice during the wintet of 
1892-93, was completed iii August, 1894, and proposals were invited 
tot the two classes of work included in the specifications: (1) The fur- 
nishing atid delivering at Baltimore, Md., of the metal work required, 
and (2) the erection of the light-house at the site. The lowest bids 
were accepted and contracts were made. 

On April 1, 1895, the contractor for the erection began his prepara- 
tions at the Lazaretto light-house depot, and on April 26, 1895, the 
caisson was successfully launched. On the same day the first course of 
cylinder plates was placed. The requisite braces were then set, con- 
crete filling to a depth of 22 inches was put in to secure proper towing 
trim, and the structure was ready to be transported to the site. Oh 
May 18, 1895, the contractor's party, with a barge and three lighters 
loaded with material, working plant, etc., atid towed, together With tlie 
caisson, by two tugs, left Baltimore foi* the site, and on May 19 arrived 
there. The caisson was anchored in position at 9 a. m. on May 20j 
and the work of sinking was begun. On May 31 it had reached its 
proper depth, but was somewhat out of level. Attempts were made to 
bring the structure to an even bearing, and with success, but hot until 
it had sunk about 2 feet 6 inches below the specified depth. An addi- 
tional section of cylinder Was procured in order to giv6 the structure 
its proper height above water level. Concrete Was filled in to about 
6 feet above high-water hue, the cellar and cisterns were confettnCteal, 
and on June 30, 1895, the foundation cylinder was completed and thte 
erection of the superstructure was begun. 

Note.— 'The station was lighted for the first time on the night of September 30, 
1895. 
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489, Cedar Pointy mouth of Patuxent Jtiver, Chesapeake Bay^ Mary- 
land. — Plans and estimates for the structures were made and adopted. 
Proper measures are being taken to have them built by contract. 

499. Baltimore light and fog signal^ Patapsco Biverj Chesapeake Bay, 
Maryland. — Borings made at the new site selected for this lighthouse 
have shown that there is a layer of soft mud extending 65 feet below 
the surface of the shoal. Immediately below this is a stratum of sand 
which will afford a proper foundation for a light-house. The great 
depth to which a structure will have to be sunk makes the problem of 
erectiujg a light-house within the limits of the amount, appropriated 
by Congress, $60,000, somewhat diflBcult. Several projects were con- 
sidered and rejected, but it is hoped that a satisfactory solution will 
soon be found. 

504. Cutoff Channel range [rear), Patapsco Biver, Maryland. — An iron 
oil house, with a capacity for 55 five-gallon cans, was erected. Minor 
repairs were made. 

508. La^zaretto Point, Baltimore Harbor, Maryland. — The work of grad- 
ing the light-house premises, so as to divert drainage from neighboring 
property, was completed in October, 1894. 

509. Pooles Island, off the mouth of Gunpowder Biver, CJtesapeake Bay, 
MaryUmd. — In October, 1894, a frame storehouse was built, a new drive 
well was sunk to a depth of 38 feet and a pitcher pump was attached, 
744 running feet of new fence were built, and 300 running feet of new 
plank walk were laid. Various repairs were made. 

510. Turkey Point, head of Chesapeake Bay, Maryland. — Wire rope was 
supplied for the fog-bell machine. The stable, wood shed, and smoke- 
house were rebuilt, and some 900 running feet of fencing were renewed. 

515f (Jt^rrituck Beach, seacoast of North Carolina. — An oil house, made 
of sheet iron in such a manner as to be easily taken apart and put 
together again, was purchased and will soon be erected. 

516. Bodie Island, seacoast of North Carolina. — A sheet-iron oil house 
will be erected. 

519. Outer Diamond Shoals, off Cape Hatteras, North Carolina. — The 
iron boring frame placed on the Outer Shoals in May, 1894, has stood 
throughout the year. In March it was examined by Mr. Julius E. 
Eettig, superintendent of construction, who designed the structure and 
had immediate supervision of its construction and erection and of tow- 
ing it to the site and placing it. Through the courtesy of Mr. Kimball, 
General Superintendent of the Life-Saving Service, two life-saving 
boats and crews from the Cape Hatteras and Creed Hill life-saving 
stations accompanied Mr. Eettig out to the boring frame and assisted 
hiip in the ejamination. Mr. Eettig reported that the structure had 
been considerably damaged, but that there was no settlement and no 
evidence of scour or marked changes in the bottom at the locality. 
The keeper at Cape Hatteras light-station has been furnished with a 
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telescope to enable him to observe the structure. He reports its con- 
dition monthly, and in his last report states that its condition remains 
unchanged. 

The study of the problem of establishing a permanent structure at 
this place and the preparation of the plans therefor have been continued. 

521. Gape LookouU seacoast of North Carolina. — An iron oil house will 
be erected here at an early day. 

522-532. Beacon lights in North Landing River^ Virginia^ and Gurri- 
tticJc Sound and North River j North Carolina. — At beacon No. 8, Long 
Point, North Carolina, the facing of the wharf and top pieces are much 
decayed and require renewing. The foundation of the boathouse needs 
strengthening, and additional means should be taken to prevent the 
earth from caving in and obstructing the slip. On June 21, 1895, bea- 
con No. 9, North Eiver, was overturned by a passing vessel. The light 
will be reestablished as soon as practicable. 

549. Brant Island Shoal, Pamlico Sound, North Carolina, — A new 
water tank of 200 gallons' capacity was supplied in January, 1895. 

REPAIRS. 



Eepairs, more or less extensive, were made during the year at the 
following-named stations : 

438. Cape Henry, Va. 

440. Old Point Comfort, Va. 

450, 451. Dutcli Gap Cutoff, Va. 

454. Old Plantation Flats, Va. 

455. Cherrystone, Va. 
465. Stingray Point, Va. 
467. Windmill Point, Va. 
475. Piney Point, Md. 
480. Upper Cedar Point, Md. 
488. Hooper Strait, Md. 
490. Drum Point, Md. 

496. Greenbury Point Shoal, Md. 

497. Sandy Point, Md. 



502. Seven-Foot KnoU, Md. 

506. Hawkins Point, Md. 

507. Leading Point, Md. 
512. Havre de Grace, Md. 
517. CapeHattera8,N.C. 
520. Ocracoke, N. C. 

538, 539. Edenton Harbor range, N. C. 

541. Croatan,N.C. 

542. Roanoke Marshes, N. C. 

545. Gull Shoal, N. C. 

546. Southwest Point Royal Shoal, N. C. 

547. Northwest Point Royal Shoal, N. C. 
550. Pamlico Point, N. C. 



WORKING PLANT. 



In October, 1894, the small scow used for trausporting materials for 
construction and repairs was practically rebuilt. The large scow was 
also overhauled. 

FOURTH-ORDER LAMPS. 

At 29 of the 40 fourth-order light-stations in the district Fuuck-Heap 
lamps were substituted for the Hains lamps, heretofore in use. Most 
of these changes were made during the year just ended. 
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LiaHT-VESSELS. 

436. Cape Charles light-vessel^ No. 49 ^ entrance to Chesapeake Bay, Yir- 
ginia. — This vessel is in good condition. In a heavy gale on September 
27, 1894, she parted her chains and lost her anchors, but was safely 
brought into port by her master. After these, deficiencies were supplied 
she was replaced on her station on October 4, 1894, and is still there. 

441. Bush Bluff light-vessel^ entrance to Norfolk^ Elizabeth River ^ Vir- 
ginia. — The old steam tender Holly has been utilized for a greater part 
of the year as a light- vessel, and has been used at this station. She 
was carried away on February 14, 1895, by floating ice, and on Feb- 
ruary 18 she was replaced by the schooner Drift, On March 5, 1895, 
the Bolly relieved the Drift and is still on the station. 

— . Light-vessel No. 46. — This vessel is now stationed off Smith Point, 
Virginia, at the mouth of the Potomac Eiver, in the place of Smith 
Point light-house, which was carried away by ice February 14, 1895. 
Before going on this station two quick -steaming boilers were installed, 
and certain general repairs were made. She is efficient, and is kept in 
good condition. 

— . Cape Lookout Shoals light-vessel^ North Carolina. — The following 
recommendation, made in the Board's last three annual reports, is 
renewed : 

Cape Lookout Shoals extend 8 miles beyond the point of the cape. There are dan- 
gerous breakers on the shoals 5 miles from the cape. When a vessel drawing more 
than 15 feet of water has made sufficient offing to just clear these shoals, she is 10 
miles distant from the Cape Lookout light. Although this light is of the first order, 
shown from a tower 150 feet high, and should be seen a distance of 18 miles under 
favorable circumstances, it may happen during thick or hazy weather that a mariner 
may fail to see it in time to avoid that line of shoals. A light-ship of the improved 
model now constructed for use at exposed stations and provided with a steam fog 
signal, to cost $70,000, approximately, would be a valuable aid to navigation, if placed 
near the southern extremity of the shoals. It is therefore recommended that an 
appropriation of that amount be made therefor. 

FOG SIGNALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

436. Cape Charles light-vessel^ No. 49, entrance to Chesapeake Bay, Vir- 
ginia. — This 12-inch steam whistle was in operation some 346 hours 
during the year, and consumed about 27 tons of coal. 

— . Light ship No. 46» — This 12-inch steam whistle was in operation 39 
hours from July 1 to September 30, 1894, and from June 10 to June 30, 
1895, and consumed about 3 tons of coal. 

438. Cape Henry, entrance to Chesapeake Bay, Virginia. — This first- 
class sieam siren, in duplicate, was in operation some 342 hours during 
the year, and consumed about 22 tons of coal. 

464, Wolf Trap, Chesapeake Bay, Virginia. — This second-class Daboll 
trumpet was in operation some 124 hours from February 1 to June 30, 
1895, and consumed about 57 gallons of mineral oil. 
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DAY OB UNLIGHTED BEACONS. 

There are ten of these beacons in this district, most of which are in 
good order. 

BUOYAGE. 

The buoyage of the district has been efficiently maintained thrott^ottt 
the year by the tenders Maple and Violetj and is now in good cotiditidn. 
The small iron buoys inside the bar at Bogue Inlet, !North Caroliiiia, 
have been in position during the year And give satisfaction. A local 
pilot is employed to care for them. The stakes in Core Sottnd tave 
been renewed by contract, under the supervii^ion of the btfoy Inasteir 
for North Carolina sounds. Owing to the heavy ice dttrlng the past 
winter, many buoys aiid appendages were carried AWay, bitt mo^t of 
them were subsequently recovered by the tenders. 

DEPOTS. 

Lazaretto Pointy Baltimore^ Md. — Door and window screens were pro- 
vided for the custodian's quarters in July, 1894. The depot is in good 
condition, except the wharf, which requires considerable repair. The 
recommendation made in the last five annual reports with reference 
thereto is repeated : 

Attention is invited to the necessity of providing a dweUing at this depot for the 
accommodation of the depot keeper and his family. Their qaarters in the ware- 
house are unsuitable and uncomfortable, and, even were the rooms not required for 
other purposes, it would cost nearly as much to make them comfortably habitable as 
it would to build a new dwelling. About one-third of the space on the uppeT floor 
is reserved for the use of custom-house inspectors, and the large and increasing 
amount of work on hand in the district demands the use of all storage and shop room 
available. The depot keeper must be constantly on the spot, and can not live away 
from the premises. There is ample room on the Government tract for such a build- 
ing as is required, and it can be built for $2,500. An appropriation of this amount 
is earnestly recommended. 

Point Lookout, Maryland. — The old part of the wharf requires repair; 
the decking, some of the piles, and the fender posts should be renewed. 
Tugs frequently tie up at the wharf during the night in order to seek 
tows in the morning, and this practice results in injury to the wharf 
and fender piles, the metal being chafed oif and the wood exposed to 
the action of the shipworm. 

Portsmouth, Va. — This depot is in fair condition. The purchase, in 
1892, of additional land for the purpose of increasing the wharf and 
storage facilities, has resulted in nothing, as no appropriation was 
made for the necessary improvements, which include the extension of 
the wharf and the putting of the depot in thorough order. It is noW 
a vacant lot, the resort of idle boys, and a source of care and ann(^- 
ance to the custodian. 
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1?he Board is now of opinion that the needed repairs can be made 
for, say, $15,000, and it is recommended that an appropriation of this 
amount be made therefor. 

Washington, N. C. —A contract was made for the repair of the wharf 
and the rebuilding of the fences. The work will soon be begun. 

TENDERS. 

The Maple, — This steel, twin-screw steamer was in service during the 
whole year. She steamed some 15,985 miles and consumed about 1,264 
tons of coal. Fires were hauled from under her boilers for 35 days; 
she cleaned and painted 850 buoys and recovered 76 buoys; made 250 
visits to light- stations; delivered 310 tons of coal and 130 cords of 
wood, and left rations at 48 light stations. The crew was employed 90 
days in cleaning and painting buoys at the depots. The Maple was 
employed 22 days in towing and attending to light vessels Kos. 
46 and 40, the schooner Drift, and the tender Holly, on Wolf Trap, 
Smith Point, Cape Charles, and Bush Blufl* stations. 

The Violet. — This wooden side- wheel steamer was laid up undergoing 
repairs from July 1 to September 30, 1894. She was supplied with a 
new boiler, the eiigine was thoroughly overhauled and lined up, the 
brasses were renewed, the wooden berths in the wardroom and fore- 
caistle were replaced with iron ones, the forward deck was sheathed, 
the joiner work outside was renewed, together with the guard facing, 
and seven neW kn^es were placed under the guard forward. The can- 
vas on the upper deck was renewed and two new staterooms were built 
aft. A new rudder and a steam steerer, and a new floor in the pilot 
house were supplied, and various other repairs were made. From 
October 1, 1894, to June 30, 1895, the Violet steamed 10,460 miles, 
consumed about 560 tons of coal, delivered fuel at 21 light-stations, 
delivered annual supplies at 18 light-houses in North Carolina, made 
204 visits to lights for inspection and supply, worked 362 buoys, and 
the crew worked 14 days at depots painting and cleaning buoys. 

The Bramble. — This steel, twin-screw steam launch is used to supply 
gas to the beacons in Currituck Sound. In the performance of this 
work she steamed some 1,635 miles, and consumed about 31 tons of coal. 

The Jessamine, — This iron, side-wheel steamer was employed in the 
construction of Wolf Trap, Cape Charles, and Hog Island light-houses; 
in putting up the fog-signal machinery at Wolf Trap and the lens 
apparatus at Cape Charles light-stations; in making borings at the 
sites of the proposed light-houses for Baltimore entrance. Point No 
Point, Swan Point Bar, and Smith Point, and of the day beacon for 
Tobago Middle Ground; in accurately marking out the location of the 
new Solomons Lump light-house; in the repairs of 10 light stations, 
and in the inspection, with a view to ascertaining the repairs needed, of 
26 others. While employed in this work she steamed some 6,213 miles 
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and consumed about 520 tons of coal. In September, 1894, and June, 
1895, she was hauled out on a marine railway, when her hull was 
scraped and painted. Between January 31 and February 18, 1895, her 
keel was repaired, and from February 27 to May 2, 1895, she was laid 
up to receive extensive repairs to her woodwork, much of it being 
entirely renewed. 

The Thistle. — This wooden, screw, steam tug was used principally in 
towing materials for the construction of Cape Charles and Hog Island 
light-stations and in attendance on the work there. She assisted in 
the repairs made at Hawkins Point and Pooles Island light- stations, 
and in the driving of a test pile at the site of Baltimore light-house. 
She inspected the Cutoff Channel rear beacon and Leading Point, Fort 
Carroll, and Long Point light-stations. During the year she steamed 
some 7,960 miles, with a consumption of about 224 tons of coal. Her 
boiler was repaired in October, 1894, and from May 24 to June 2, 1895, 
her condenser was being renewed and her boiler and engine were being 
repaired. 

Tender Holly, — This old iron side-wheel steamer was used for part 
of the past year as a relief light- vessel and is still stationed off Bush 
Bluff Shoal, Elizabeth Eiver, entrance to the port of l^^orfolk," Ya., in 
that capacity. 

Schooner Drift. — This vessel, which was borrowed from the Coast 
Survey, is used as a relief light- vessel in Chesapeake Bay. She is laid 
up at the Portsmouth, Va., buoy depot when not employed. 
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This district extends from but does not include New Eiver Inlet, 
North Carolina, to and including Jupiter Inlet light-station, Florida. 
It embraces all aids to navigation on the seacoast, bays, sounds, har- 
bors, rivers, and other tidal waters of North Carolina, South Carolina, 
Georgia, and Florida between the limits named. 

Inspector, — Commander M. R. S. Mackenzie, United States Navy. 

Engineer. — Capt. Eric Bergland, Corps of Engineers, United States 
Army. 

In this district there are — 

Light-houses and beacon lights, including 137 post lights 205 

Light-ships in position , 3 

Day or unlighted beacons 50 

Fog signals operated by steam 2 

Fog signals operated by clockwork 3 

Whistling buoys in position 6 

Bell buoys in position 15 

Other buoys in position 298 

Steamer Wistaria, buoy tender and for inspection and supply 1 

Schooner Pharos, for construction and repair 1 

LIGHT-HOUSES. 

— . Cape Fear, seacoast of North Carolina, — The following statement, 
which was made in the Board's last six annual reports, is renewed : 

The shoals forming the continuation of this cape for about 18 miles to the south- 
east are dreaded by shipmasters only a little less than those at Cape Hatteras. At 
present a light-ship near the outer extremity of the shoals warns vessels of danger 
and gives them a good point of departure. This aid to navigation can not be dis- 
pensed with ; but it is not sufficient to insure adequate protection to the large num- 
ber of domestic and foreign vessels attracted to this point by the considerable and 
increasing trade of the neighboring port of Wilmington, N. C, because of the small 
area lighted by it, and because of its liability to be set adrift from its moorings 
during heavy storms, which is the very time when its light is most needed. The 
present Cape Fear light (Bald Head), on account of its inland position and want of 
height, does not cover the shoal, and therefore does not give sufficient warning to 
vessels when the light-ship may have drifted from her moorings. A first-order light- 
house built on the pitch of Cape Fear, with a radius of 18^ miles of light, would be 
seen so far as to give timely warning, and the fact of being near enough to the coast 
to see it would be a sufficient indication that the observer should make a better 
offing. Other reasons for a first-order light-house here may be found in the better 
protection it would afford to the bight lying north of the cape, which has been left 
dark since the discontinuance of Federal Point light-station in 1880. The proposed 
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telescope to enable him to observe the structure. He reports its con- 
dition monthly, and in his last report states that its condition remains 
unchanged. 

The study of the problem of establishing a permanent structure at 
this place and the preparation of the plans therefor have been continued. 

521. Gape LooJcout, seacoaM of North Carolina. — An iron oil house will 
be erected here at an early day. 

522-532. Beacon lights in North Landing Biver^ Virginia, and Curri- 
tuck Sound and North Biver, North Carolina. — At beacon No. 8, Long 
Point, North Carolina, the facing of the wharf and top pieces are much 
decayed and require renewing. The foundation of the boathouse needs 
strengthening, and additional means should be taken to prevent the 
earth from caving in and obstructing the slip. On June 21, 1895, bea- 
con No. 9, North River, was overturned by a passing vessel. The light 
will be reestablished as soon as practicable. 

549. Brant Island Shoal, Pamlico Sound, North Carolina. — A new 
water tank of 200 gallons' capacity was supplied in January, 1895. 

REPAIES. 



Repairs, more or less extensive, were made during the year at the 
following-named stations : 



438. Cape Henry, Va. 

440. Old Point Comfort, Va. 

450, 451. Dutch Gap Cutoff, Va. 

454. Old Plantation Flats, Va. 

455. Cherrystone, Va. 
465. Stingray Point, Va. 
467. Windmill Point, Va. 
475. Piney Point, Md. 

480. Upper Cedar Point, Md. 
488. Hooper Strait, Md. 
490. Drum Point, Md. 

496. Greenbury Point Shoal, Md. 

497. Sandy Point, Md. 



502. Seven-Foot Knoll, Md. 

506. Hawkins Point, Md. 

507. Leading Point, Md. 
512. Havre de Grace, Md. 
517. CapeHattera8,N.C. 
520. Ocracoke, N. C. 

538, 539. Edenton Harbor range, N. C. 

541. Croatan,N.C. 

542. Hoanoke Marshes, N. C. 

545. Gull Shoal, N. C. 

546. Southwest Point Royal Shoal, N. C. 

547. Northwest Point Royal Shoal, N. C. 
550. Pamlico Point, N. C. 



WORKING PLANT. 

In October, 1894, the small scow used for transporting materials for 
construction and repairs was practically rebuilt. The large scow was 
also overhauled. 

FOURTH-ORDER LAMPS. 



At 29 of the 40 fourth-order light-stations in the district Funck-Heap 
lamps were substituted for the Hains lamps, heretofore in use. Most 
of these changes were made during the year just ended. 
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LiaHT-VESSELS. 

436. Gape Charles light-vessel^ No. 49 j entrance to Chesapeake Bay^ Vir- 
ginia. — This vessel is in good condition. In a heavy gale on September 
27, 1894, she parted her chains and lost her anchors, but was safely 
brought into port by her master. After these, deficiencies were supplied 
she was replaced on her station on October 4, 1894, and is still there. 

441. Bush Bluff light-vessel^ entrance to Norfolk^ Elizabeth River ^ Vir- 
ginia. — The old steam tender Holly has been utilized for a greater part 
of the year as a light- vessel, and has been used at this station. She 
was carried away on February 14, 1895, by floating ice, and on Feb- 
ruary 18 she was replaced by the schooner Drift. On March 5, 1895, 
the Holly relieved the Drift and is still on the station. 

— . Light-vessel No. 46. — This vessel is now stationed oft* Smith Point, 
Virginia, at the mouth of the Potomac River, in the place of Smith 
Point lighthouse, which was carried away by ice February 14, 1895. 
Before going on this station two quick-steaming boilers were installed, 
and certain general repairs were made. She is efficient, and is kept in 
good condition. 

— . Cape Lookout Shoals light-vessel^ North Carolina. — The following 
recommendation, made in the Board's last three annual reports, is 
renewed : 

Cape Lookout Shoals extend 8 miles beyond the point of the cape. There are dan- 
gerous breakers on the shoals 5 miles from the cape. When a vessel drawing more 
than 15 feet of water has made sufficient offing to just clear these shoals, she is 10 
miles distant from the Cape Lookout light. Although this light is of the first order, 
shown from a tower 150 feet high, and should be seen a distance of 18 miles under 
favorable circumstances, it may happen during thick or hazy weather that a mariner 
may fail to see it in time to avoid that line of shoals. A light-ship of the improved 
model now constructed for use at exposed stations and provided with a steam fog 
signal, to cost $70,000, approximately, would be a valuable aid to navigation, if placed 
near the southern extremity of the shoals. It is therefore recommended that an 
appropriation of that amount be made therefor. 

FOa SIGNALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

436. Cape Charles light-vessel^ No. 49 , entrance to Chesapeake Bay, Vir- 
ginia.— This 12-inch steam whistle was in operation some 346 hours 
during the year, and consumed about 27 tons of coal. 

— . Lightship No. 46. — This 12-inch steam whistle was in operation 39 
hours from July 1 to September 30, 1894, and from June 10 to June 30, 
1895, and consumed about 3 tons of coal. 

438. Cape Henry, entrance to Chesapeake Bay, Virginia. — This first- 
class sfeam siren, in duplicate, was in operation some 342 hours during 
the year, and consumed about 22 tons of coal. 

464, Wolf Trap, Chesapeake Bay, Virginia. — This second-class DaboU 
trumpet was in operation some 124 hours from February 1 to June 30, 
1895, and consumed about 57 gallons of mineral oil. 
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6'i.9, 620, Venus Point range, Savannah River, South Carolina. — ^This 
range was discontinued by the extinguishment of the light of it« front 
beacon. A Fuiick lantern will be substituted for the present locomo- 
tive reflector of the rear beacon when the ranges for the new channel 
into the Savannah River, Georgia, are lighted. 

633. St. Catherines Sound, sea^^oa^t of Georgia. — In accordance with 
the act approved March 3, 18J3, for the establishment of a fourth-order 
light-house on this sound, a site was selected on St. Catherines Island, 
Georgia, and an effort was made to purchase the land required for it at 
a reasonable rate. Failing in this effort, proceedings in condemnation 
were instituted to obtain title, but the order was suspended upon appli- 
cation of the owner of the land, wlio asked that an examination of 
Ossabaw Island, Georgia, be made to determine whether a site could 
not be found there which would serve as well as the site selected on St. 
Catherines Island. The examination was made, but proved futile. 
The owner then demanded $50,000 for the site originally selected. This 
price being prohibitive, proceedings in condemnation were resumed. 
The hearing is expected to be had in court some time in November, 1895. 
Pending the settlement of title no work was done. 

634, 635. Sapelo light and beacon, entrance to Dohoy Sound, Georgia. — 
Some 125 running feet of plank walk were built and 200 bushels of 
oyster shells were placed around the foundation of the front beacon to 
stop the drift of sand. Extensive repairs were made. 

638. St. Simon, entrance to St. Simon Sound, Georgia. — A new brick 
cistern of 6,000 gallons' capacity was built. Some 75 running feet of 
terra cotta drainpipe were laid. Some 1,500 running feet of new picket 
fence, with four gates, were built. Various repairs were made. 

639. St. Simon beacon, Georgia. — The proceedings in condemnation 
for the acquirement of the site desired for this beacon, begun in 1893, 
resulted in a conveyance in March, 1895, approved by the Attorney 
General of the United States. Jurisdiction was ceded by Georgia, and 
in Ai)ril an iron triangular skeleton structure, supported by heavy 
brick piers and carrying a locomotive reflector light, fixed white, with 
focal plane of 37 feet, was erected. It was lighted in May. This bea- 
con, in connection with St. Simon main light, forms a range to guide 
through the best water on any one straight line across the bar, and 
gives a depth at mean low water of 12 feet. 

— . The inside passage from Savannah^ Ga., to Fernandina, Fla. — In 
its last six annual reports the Board recommended that it be empow- 
ered to erect and maintain twenty-flve post lights, in order to facilitate 
the navigation of the inland passage from Savannah to Fernandina, at 
an estimated cost of $4,000, and that the appropriation for lighting of 
rivers be increased by that amount to permit of the establishment and 
maintenance of these Igihts. This recommendation is renewed. 



1^5. EEPORT OF THE LIGHT-HOUSE BOARD. 105 

Fifth District. 

i^he Board is now of opinion that the needed repairs can be made 
f6r, say, $15,000, and it is recommended that an appropriation of this 
amount be made therefor. 

Washington^ 3^. C. —A contract was made for the repair of the wharf 
and the rebuilding of the fences. The work will soon be begun. 

TENDERS. 

The Maple, — This steel, twin-screw steamer was in service during the 
whole year. She steamed some 15,985 miles and consumed about 1,264 
tons of coal. Fires were hauled from under her boilers for 35 days; 
she cleaned and painted 850 buoys and recovered 76 buoys; made 250 
visits to light- stations; delivered 310 tons of coal and 130 cords of 
wood, and left rations at 48 light stations. The crew was employed 90 
days in cleaning and painting buoys at the depots. The Maple was 
employed 22 days in towing and attending to light vessels Kos. 
46 and 49, the schooner Drift, and the tender HoUy, on Wolf Trap, 
Smith Point, Cape Charles, and Bush Blufl* stations. 

Jiie Violet, — This wooden side-wheel steamer was laid up undergoing 
repairs from July 1 to September 30, 1894. She was supplied with a 
new boiler, the eiigine was thoroughly overhauled and lined up, the 
brasses were renewed, the wooden berths in the wardroom and fore- 
castle weire replaced with iron ones, the forward deck was sheathed, 
the joiner work outside was renewed, together with the guard facing, 
and seven neW kn^es were placed under the guard forward. The can- 
vas on the upper deck was renewed and two new staterooms were built 
aft. A new rudder and a steam steerer, and a new floor in the pilot 
house were supplied, and various other repairs were made. From 
October 1, 1894, to June 30, 1895, the Violet steamed 10,460 miles, 
consumed about 560 tons of coal, delivered fuel at 21 light- stations, 
delivered annual supplies at 18 light-houses in North Carolina, made 
204 visits to lights for inspection and supply, worked 362 buoys, and 
the crew worked 14 days at depots painting and cleaning buoys. 

The Bramble, — This steel, twin-screw steam launch is used to supply 
gas to the beacons in Currituck Sound. In the performance of this 
work she steamed some 1,635 miles, and consumed about 31 tons of coal. 

The Jessamine, — This iron, side-wheel steamer was employed in the 
construction of Wolf Trap, Cape Charles, and Hog Island light-houses; 
in putting up the fog-signal machinery at Wolf Trap and the lens 
apparatus at Cape Charles light-stations; in making borings at the 
sites of the proposed light-houses for Baltimore entrance, Point No 
Point, Swan Point Bar, and Smith Point, and of the day beacon for 
Tobago Middle Ground ; in accurately marking out the location of the 
new Solomons Lump light-house; in the repairs of 10 light stations, 
and in the inspection, with a view to ascertaining the repairs needed, of 
26 others. While employed in this work she steamed some 6,213 miles 
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SEVENTH DISTRICT. 

This district extends from a point just south of Jupiter Inlet light- 
station to and including Perdido Entrance, Florida. It embraces all 
aids to navigation on the sea and Gulf coasts of Florida, and on other 
tidal waters tributary to the sea and Gulf between the limits named. 

Inspector, — Commander William B. ISTewman, United States Navy. 

Engineer. — Maj. James B. Quinn, Corps of Engineers, United States 
Army. 

There are in this district — 

Light-houses and lighted beacons 44 

Day or unlighted beacons 36 

Whistling buoys in position - 1 

Bell buoys in position 6 

Other buoys in position 256 

Steamer Laurel^ buoy tender and for supply and inspection 1 

Steamer Arbutus, for construction and repair in the Seventh and Eighth districts. 1 

LIGHT-HOUSES. 

— . Hillshoro Inlet j offHillsboro Point j between Jupiter Inlet and Fowey 
Rochf lights, Atlantic coa^st of Florida. — The following recommendation 
was made in the last ten annual reports of the Board : 

The establishment of a light at or near Hillsboro Point, Florida, would be of great 
assistance to all vessels navigating these waters. Steamers bound southward, after 
making Jupiter Inlet light, hug the reef very closely to avoid the current. The dan- 
gerous reef making out from Hillsboro Inlet compels them to give it a wide berth 
and to go out into the Gulf Stream. Vessels coming across from the Bahama Banks 
would be able to verify their position if a light were placed here — a difficult matter 
in case they fail to m§kke Jupiter Inlet. The establishment of this light would com- 
plete the system of lights on the Florida reefs. 

The Board therefore renews the recommendation that $90,000 be appropriated for 
this purpose. 

771. Key West, Key West Island, Qulf of Mexico, Florida. — Some 650 
feet of fence were put up. The work of increasing the height of the 
tower 20 feet was completed February 8, 1895, under contract, and 
the regular light was reestablished on February 5, 1895. During the 
progress of the work a temporary light was shown from a pole. 

775. Tortugas Harbor, on a bastion of Fort Jefferson, Garden Key, one 
of Tortugas group, Florida. — Some 390 feet of iron fence were built. 
Extensive repairs were made. 

776. Sanibel Island, entrance to San Carlos Harbor and port ofFunta 
Bassa, Florida. — A second-order oil house was completed at this station 
uuder contract. Extensive repairs were made. 
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777. 0<Espari,lU[ UUm£, ewtr^mee to Charlotte Harbor^ FloriUL — A. 
fieeond-arder oil liOUBe iras ooiii{>leted Febmaiy 15, IdSlo, under oontraet. 
liiDor repairs were made. 

782. Egmont Key^ ewtromoe to Tampa Bag^ Florida. — A second-order 
oil lK>u8e was oompleted Janiuury 24, 18d5, imder ecmtraet. Tanoas 
repairs were made. 

The following recommendation, which was made in the Board^s last, 
two annual reports, is renewed: 

A Bew dwelling ifi needed for the aaidstftDt light-keeper. The Board atimatos 
th&t it cau W bmlt for &ot exoeedin^ $4,000, and it is reommnendod that an appio- 
pKiatieo of this amonnt be made fer that purpose. 

The Board is now of the opinion that this keeper''6 dweOing can be 
ef«eted lor^ say, $3,500, and it reoomaends that aa appropriatioii of 
this amount be made thereftn'. 

— . Tampa Bay beaoonts^ Florida^ — There are eleven of these beacons, 
seven lighted and four day beacons. They were completed in Deeem- 
her^ 181M:, and mark the channels in Tampa aud Hillsboro bays, Florida. 
The lighted bea(M>n8 are of triangular iron framework resting on sleeve 
piles, and have Funck-Heap lamps. The beacons are designated by 
name as follows: 



Xorth Cut heaoMi. 
Catfish Point Shoal day 
Long Shoal lieacon. 
Middle Ground 



North Channel day beaeon. 

Southwest Channel day beaeon. 

Mullet Key Shoal beaoon. 

Indian Hill beacon. 

Wreck of Steamer Cool day beacon. Barrel Stake beacon. 

South Cut beaeon. 

Lights were first established on these beacons on January 25, 1895. 

— . Tampa Bay amd Manatee River beaeons^ Florida^ — Contracts for the 
€a;>eetion of these beacons were made. Th«« will be five of them. Each 
will be built upon a cluster of four piles with a platform and a Funck- 
Heap lamp. 

792. St Marks^ St. Marks River ^ Florida. — A new cist^n was put up. 
Extensive rei^airs were made. 

793. Crooked Rirer^ Florida. — The erection of this station was begun 
in January, 1895, under contract. The material has all been delivered, 
aud on June 30, 1895, the buildings were nearly completed. 

— . CarraJbelle beo/oons^ St. George Sound^ Gulf of Mexieo^ Florida, — 
These beacons are called Front Range, Bear Range, and Timber Island. 
They were conji>leted in March, 1895, and lighted in the following June. 
They are intended as guides in crossing the bar of Carrabelle River. 
Beacon No. 3, or the upper one, marks the turning point in the river 
by which the shoals in the harbor of Carrabelle are avoided. They are 
each built on a cluster of six piles, with a platform and Funck-Heap 
lamp. 

794. Cape St. George^ near St. George Sound^ Florida. — ^A first-order 
oil house was completed in December, 1894, under contract. 
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795, Apalachicola Bay^ front beacoUy on the dredged channel leading 
into ApaUichicola Bay^ Florida, — The following recommendation, which 
^fras made in the Board's last annual report, is renewed: 

This beacon was erected in 1887, cind paid for from the special appropriation for 
Apalachicola Ba>~ range lights, Florida. In August, 1890, the beacon was destroyed 
by a tng; it was rebuilt, and destroyed again by the same tug and a tow of barges 
in November, 1891; it was restored the second time, and was again knocked down 
by a tng in February, 1894. A single pile beacon was established in its place by 
local interested parties. From an examination of the foundation soil it is evident 
that it would be imprudent to erect an ordinary pile beacon. It is therefore recom- 
mended that a more substantial structure be placed there, on a pile and concrete 
foundation with a cylindrical concrete superstructure. It is estimated that the 
construction of such a beacon will cost not exceeding $7,000,, and it is recommended 
that an appropriation of this amount be made therefor. 

797, Cape San BlaSj Gulf of Mexico, Florida,— A gale on October 8 
and 9, 1894, badly damaged this station, extinguishing the light and 
wrecking the keepers' dwellings. So much of the cape was washed 
away that the tower now stands in the water. The light was again 
exhibited as usual, and temporary quarters were provided for the 
keepers. The removal of this station to Blacks Island, in St. Joseph 
Bay, was determined upon, and plans and specifications for this work 
are now in course of preparation. 

— . 8t. Joseph Pointj 8t. Joseph Bay, Oulf coast of Florida. — The fol- 
lowing recommendation, which was made in the Board's annual reports 
for the last seven years, is renewed: 

The fishing fleet on this coast is large. A southerly gale is calculated to drive 
these vessels upon a lee shore. The only harbor of refuge for some 60 miles is St. 
Joseph Bay. This is easily accessible in the daytime, but at night it is difficult of 
entrance without a light. The Board is decidedly of opinion that it would be largely 
to the interests of the fishing fleet in parti cular^ and the commerce and navigation of 
the Florida coast in general, that this light should be established. It is estimated 
that it can be done for $25,000. A bill for this purpose was favorably reported upon 
recently by the Senate Committee on Commerce, and the Senate inserted the item in 
the sundry civil appropriation bill, but as it failed of enactment the recommenda- 
tion is renewed. 

798, Pensacola, near Fort Barrancas, Pensacola Bay, Florida. — A 
wooden curbing, 137 feet long, was built in front of the dwelling. A new 
foundation was placed under the cistern, 620 cubic feet of brick wall 
were replaced, and 626 feet of plank walk rebuilt. Other extensive 
repairs were made. 

800. Fort McEee (front) beacon, Florida. — A new 22-foot ladder was 
put up. 



118 BEPOfiT OF THE LIGHT-HOUSE BOARD. 1895. 

Scv^CMth l^istrict. 

REPAIRS. 

At each of the fonowing-named statioii;s repairs, more or less exten- 
sive, were made during the year: 

765. Fowey Rocka, FU. 772. Northwest PuBSge, Fla. 

766. Carysfort Reef; Fla. 773. Rebecca Shoal, Fla. 

767. AUigator Ree^ Fla. 774. Di y Tortngas, Fla. 

768. Sombrero Key, Fla. > 791. Cedar Keys, Fla. 

769. American Shoal^ Fla. ' 799. Pensacola Bar beacon, Fla. 

770. Sand Key, Fla. 802. Fort Barrancas (front) beacon, Fla. 

LIGHTED BEACONS. 

The nnmber of lighted beacons in the district was increased by the 
establishment of seven in Tampa Bay and three in St. George Sonnd. 

DAY OR UXLIGHTED BEACONS. 

Beacons were established at the entrance to, and in Tampa and 
Hillsboro bays, Florida; one was placed on the shoals of the North 
and Southwest channels, one to mark the wreck of the steamer Cool^ 
and one on Catfish Point ShoaL Day beacons Nos. 1 and 4, in Tampa 
Bay, are in an unsafe condition. 

Florida Beef beacons. — The following recommendation, which was 
made in the Board's last annual report, is renewed: 

Some of these beacons are down and aU require extensive repairs. They are of 
importance as day marks, and are of great assistance in navigating along the Florida 
Reef, and shonld be restored so as to serve their original purpose. It is estimated 
that it wiU cost not to exceed $10,000 to put them in proper repair, and it is recom- 
mended that this amonnt be appropriated therefor. 

BUOYAGE. 

The buoyage of the district is in good condition. Two new buoys 
were established, one to mark the entrance of the Swash Channel to 
the light-house anchorage at Key Biscayne and the other to mark the 
entrance over the shoal to Cocoanut Grove, Key Biscayne Bay. The 
foUowing-named buoys in Tampa Bay were discontinued and day or 
lighted beacons took their places : Passage Key Shoal buoy. Mullet Key 
Shoal buoy, Wreck of Cool buoy, Catfish Point Shoal buoy, and Long 
Shoal buoy. The Charlotte Harbor and Cape Haze buoys and the buoys 
off Alligator Eiver were discontinued as unnecessary. The jetty buoy, 
Key West Harbor, northwest channel, was temporarily discontinued 
while the United States engineers were at work on the extension of 
the jetty. It is proposed to replace it when the work is stopped for the 
year. In all two new buoys were placed and seven discontinued. 
Seven buoys went adrift, four of which were recovered, and two more 
will be as their locations are known. One buoy was condemned as 
beyond repair. The loss for the year was one buoy, a third-class can, 
which is supposed to have sunk. 
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DEPOTS. 

Key West buoy depot and coal shed. Gulf of Mexico^ Florida. — The fol- 
lowing recommendation, which was made in the Board's last annual 
report, is renewed : 

This depot remains mucli the same as it was when reported last year. It requires 
extensive repairs to make it useable and to save the wharf and coal shed from 
complete destruction. This being a sort of halfway station in this long district, it 
is a very important point from which to work buoys and to send supplies in both 
directions, and at which light-house stccim tenders can take in a supply of coal to 
make runs among the reef light-houses and with which to return to the main land. 
It is estimated that this wharf and coal shed can be put in proper repair for not 
exceeding $10,000, and it is recommended that an appropriation of this amount be 
made therefor. 

By patching the wharf with plank brought from the remains of the 
wharf at Tortugas Harbor the necessary buoy work has been carried on. 

Egmont Key, entrance to Tampa Bay, Oulf of Mexico^ Florida, — The 
following recommendation, contained in the Board's last annual report, 
is renewed : 

This is the only light-house depot in the Seventh light-house district where fresh 
water can be obtained except by purchase. The buoyage of the west coast of 
Florida is worked from this depot, and it is highly necessary that the wharf be made 
a permanent structure. It is now merely a temporary structure and it will require 
extensive and expensive repairs if retained, owing to the ravages of the teredo and • 
limnoria. It is estimated that it will cost not to exceed $10,000 to make this a 
permanent structure, and it is recommended that an appropriation of this amount 
be made therefor. 

Pensacola, Fla. — At this depot there were manufactured during the 
year 260 third-class, 100 first-class, and 175 second-class shackles com- 
plete ; 250 third class pins and keys, 465 assorted keys, and 81 bushings. 
Some 70 first-class, 50 second-class, and 91 third-class shackles were 
repaired ; 54 buoys were patched and repaired. All the tools needed 
by the tender for buoy work were made here. Three tubular lanterns 
were repaired. The new riding bitts and upper and lower guard on the 
starboard side of the tender were made and fitted by the depot force 
and many minor repairs were made to the boats and vessels. 

TENDERS. 

The Laurel. — This wooden twin-screw steamer was constantly 
employed in making the regular inspections and in the supply and buoy 
work of the district. Her crew cleaned and painted 299 buoys, cnanged 
286 buoys, landed 24 cords of wood and 70 rations at light-stations. 
She made 101 inspiection trips and her crew worked 60 days at the 
different depots. The tender's engineer force bushed 49 buoys and 
patched 13 while away from the depot shop. She was under steam 273 
days and fires were hauled 92 days. In doing this work she steamed 
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some 9,610 nautical miles and consumed for all purposes about 606 tons 
of bituminous coal. The hull of the vessel shows signs of weakness 
working in a seaway and makes more water at that time than when at 
rest in smooth water. An entire new set of riding bitts of yellow pine 
were made and put in by the depot force. The fender guards on the 
starboard side were renewed, as were several of the stanchions of the 
forward bulwarks, and the rail was refastened. The mainmast, from 
the spider band to the hurricane deck, has several large si)ots of dry 
rot. The vessel has not been out of water for nearly three years. The 
condition of the under- water portion of the hull can only be coiyectured 
until the vessel is docked and examined. As far as can be seen there 
is some metal off and loose in the wake of the gangways for working 
buoys. 

There is considerable lost motion in the rudder, and when the vessel 
is docked it will be unshipped and examined. The first whaleboat and 
dingey are in good condition. The second whaleboat, an old boat 
transferred from the tender Putnam before her sale, has been kept in 
service only by continued patching. She is beyond further repair and 
should be condemned and replaced by a new boat. The sails, awning, 
etc., are in good condition and will outlast the vessel. The engines 
are in fair condition, but need a thorough and general overh^^tuling. 
The holding-down bolts are slack and can not be set up any farther 
without danger of their carrying away. A new tender with greater 
capacity for carrying buoys, with more deck room, and with more speed 
than the Laurel is urgently required to meet the increasing work of this 
district. The new lights that have been established during the past 
fiscal year will increase the mileage to be steamed per annum for inspec- 
tions some 300 miles. 

IJhe following recommendation, which was made in effect in the 
Board's last annual report, is renewed : 

New tender, — The Laurel is so old and so frail that it is quite evident that she has 
nearly surTived her usefulness. If she can be kept in commission until a new tender 
is built and ready for service it will be as much as can reasonably be expected. It 
is estimated that a tender can be built specially fitted for service in the Gulf of Mexico 
and its tributaries for not exceeding $75;000, and it is recommended that an appro- 
priation of this amount be made therefor. 
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EIGHTH DISTRICT. 

This district extends from (but does not include) Perdido Entrance, 
Florida, to the southern boundary of Texas. It embraces all aids to 
navigation on the Gulf coast of the United States and tidal waters 
tributary to the Gulf between the limits named, together with those 
on the Mississippi River below New Orleans, and on Grand Lake and 
Lake Chicot. 

Inspector, — Commander Joseph B. Coghlan, United States Navy. 

Engineer. — Maj. James B, Quinn, Corps of Engineers, United States 
Army. 

In this district there are — 

Ligbt-houses and beacon lights (inclu,ding 18 post lights on the Mississippi 

River, Grand Lake, and Lake Chicot) 99 

Ifi^blrsiilpB ia position 2 

Day or unligbted beacons 13 

Fog signal operated by steam 1 

Fog signals operated by clockwork 11 

Lighted buoys in position (gas) 2 

Wbistling buoys in position 4 

Bell buoys in poution 2 

Other buoys in position 101 

Steamer Pansys buoy tender, and for supply and inspection 1 

Steamer ArbuttM, for construction and repair in the Seventh and Eighth districts . 1 

LIGHT-STATIONS. 

807, 8and Islandy off Mobile Pointj Gulf of Meadcoy Alabama. — About 
February 1, 1895, a fixed white reflector light was established on the 
roof of the keeper's dwelling, 780 feet in the rear of the light tower. 
Various repairs were made. Several inspections of this site were made 
during the year. The island is gradually receding and it is probable 
that in a very short time the light will be in advance of the shore line. 
It is e&timated that the site can be made secure for not exceeding 
$12,000, and it is recommended that an appropriation of this amount 
be made therefor. 

81J2. Dog Riper Bar, beacon No, i, Mobile Bay, Alabama, — Two new 
Funck lamps were supplied for the use of this beacon. 

813, 814. Dog River Bar and Choctaw Pass Channel ranges, beacon No, 
2j and Choctaw Pass Channel, beacon No, 3, Mobile Bay, Alabama, — 
Three new Funck lanterns were supplied for the use of these beacons. 

815, Battery Gladden, below the mouth of Mobile River, Alabama,- -A. 
new iron floor was put in the lantern. Various repairs were made. 
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SEVENTH DISTRICT. 

This district extends from a point just soath of Jupiter Inlet light- 
station to and including Perdido Entrance, Florida. It embraces all 
aids to navigation on the sea and Gulf coasts of Florida, and on other 
tidal waters tributary to the sea and Gulf between the limits named. 

Inspector. — Commander William B. Newman, United States Navy. 

Engineer, — Maj. James B. Quinn, Corps of Engineers, United States 
Army. 

There are in this district — 

Light-houses and lighted beacons 44 

Day or nnlighted beacons 36 

Whistling buoys in position 1 

Bell buoys in position 5 

Other buoys in position 256 

Steamer Laurel j buoy tender and for supply and inspection 1 

Steamer Arhutus, for construction and repair in the Seventh and Eighth districts. 1 

LiaHT-HOUSES. 

— . Hillshoro Inlets offHilUhoro Pointy between Jupiter Inlet and Fowey 
Bocht lights, Atlantic coa^t of Florida, — The following recommendation 
was made in the last ten annual reports of the Board : 

The establishment of a light at or near Hillshoro Point, Florida, would be of great 
assistance to all vessels navigating these waters. Steamers bound southward, after 
making Jupiter Inlet light, hug the reef very closely to avoid the current. The dan- 
gerous reef making out from Hillshoro Inlet compels them to give it a wide berth 
and to go out into the Gulf Stream. Vessels coming across from the Bahama Banks 
would be able to verify their position if a light were placed here — a difficult matter 
in case they fail to mj^ke Jupiter Inlet. The establishment of this light would com- 
plete the system of lights on the Florida reefs. 

The Board therefore renews the recommendation that $90,000 be appropriated for 
this purpose. 

771. Key West, Key West Island, Gulf of Mexico, Florida. — Some 660 
feet of fence were put up. The work of increasing the height of the 
tower 20 feet was completed February 8, 1896, under contract, and 
the regular light was reestablished on February 5, 1895. During the 
progress of the work a temporary light was shown from a pole. 

775. Tortugas Harbor, on a bastion of Fort Jefferson, Garden Key, one 
of Tortugas group, Florida. — Some 390 feet of iron fence were built. 
Extensive repairs were made. 

776. Sanibel Island, entrance to San Carlos Harbor and port ofPunta 
Rassa, Florida. — A second-order oil house was completed at this station 
under contract. Extensive repairs were made. 
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H7(}, liraufM Hiver^ Oulf of Mexuso^ Texas. — The site for this station 
wan vd'A{n\reA by eoiidemimtion« Plans were prepared, and proposals 
for t\\m\nh\u\i the metal Wi/rk and for erection w^e opened May 1, 1895^ 
and i*A$nit&i'X tor the erection was awarded. The price asked for fur- 
uMiiug IIm^ metal work whh not considered advantageous, so the bids 
wei'« reJ<M5t<5<l and tlio work was roadvertised. The new bids were 
otumitil on Jane 12^ 1895^ and the lowest was accepted. The contract 
will bo made at an early date, and the work will be begnu and prob- 
ably flnlMlKMl before tlie (flose of the next fiscal year. 

H7fL Maiagtmla^ Oulf of Mexico^ Texas. — A third-order oil house 
WHM built by VAmiriU'.t Minor repairs were made. 

H77» A ranHdH Puhh^ Gulf of Mexico^ Texas. — A second-order oil house 
wan built by (;ontrac;t 

H7H, Itrazon Haniiago^ south end of Padre Island^ Oulf of Mexico^ 
7W'a^,— Kxt4^nHive repairH were made. Two new cisterns were put up. 

S7lh Point Uabely Gulf of Mexico^ Texas. — The title to this resorva- 
tiott waM obtained and the deed was recorded. The work of putting 
the station in thorough repair for the reestablishment of the light 
waM completed in May, 1895, and notice was issued that the light would 
be exhibited on or about July 15, 1895. 

— . Heimhursement of light-keepers for losses sustained during the 
kurrieane ttf* October i, /N.9.y.— The following reoommendationy which 
waH tniule in the Board's last annual report, is renewed: 

rtUti^minit of i\\ptnts Iomoa, to tho amount of $2,603.62, approved and reoonmieiided 
hy ihf> iitfipi^ctor of tim Ki|(hth hght-houBe district, were sent by the Secretary of 
t\\^ Tt^iuiary to tho 8poakor of the House of Representatives in his lettcirs of March 
7 and April 3, l^i^ with reoonimrtudatiou that reimbursement be made. The Board 
rf^oommeudft that an appropriation of this amount be made therefor. 
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Eighth District. 

REPAIRS. 

At each of the following-Darned stations repairs more or less exten- 
sive were made during the year: 



810. Mobile Point, Ala. 

811. Mobile Bay, Ala. 

817. Round Island, Miss. 

818. Pascagoula River range, front, Miss. 

819. Pascagoula River range, rear. Miss. 

823. Cat Island, Miss. 

824. MerrUl Shell Bank, Miss. 

825. Lake Borgne, Miss. 



828. Port Pontchartrain, La. 

831. Chefuucte River, La. 

832. Pass Manchac, La. 
835. Pass a Loutre, La. 

842. Head of the Passes, La. 

871. Bolivar Point, Tex. 

872. Fort Point, Tex. 

873. Halfmoon Shoal, Tex. 



LiaHT-VESSELS. 

836. South Pass light-vessel^ No. 43, moored in 82 feet of water ^ off the 
South Pass entrance to the Mississippi River, Louisiana. — She was moored 
on November 5, 1894, off the South Pass, in accordance with authority 
given in the act approved August 18, 1894. During the summer of 
1894 this vessel was towed to New Orleans from Trinity Shoal, Loui- 
siana, and her hull and boilers were repaired, but it was found that a 
pressure of only 30 pounds of steam could be carried. On November 
17, 1894, while carrying but 25 pounds of steam, a hole was blown in 
the back leg of the boiler and 9 tubes leaked badly. The ship's 
force put a soft patch on the leg of the boiler and expanded 14 tubes 
in the back end. During the foggy season the whistle was used, but 
owing to the dangerous condition of the boilers enough steam could 
not be carried to give a loud blast. Various repairs were made to the 
hull of the vessel. A light roof was built over the quarter-deck 24 feet 
long and 16 feet wide to catch water and for shelter. A new lantern 
mast was supplied. The main rigging was stripped and renewed by 
the crew of the vessel while in New Orleans. 

870. Galveston light-vessel, No. 28, inside of Galveston Bar, Gulf of 
Mexico, Texas. — This vessel is in fair condition. A new square stern 
sail boat, 22 feet long and 5 fee' 9 inches beam, was supplied. The 
copper on the ship's bottom is in only fair condition. 

DAY OR UNLiaHTED BEACONS. 

The black beacon on the east side of the channel from Quarantine to 
the city of Galveston was run into by the steamer Charles Fowler on 
April 1, 1895, and was totally destroyed. The other beacons in the 
district are in fair condition. 

Sorn Island Pass and Northwest Spit of Bound Island, Mississippi. — 
The establishment of day beacons at these points would be of great 
benefit to the many vessels using the contiguous waters. It is esti- 
mated that the beacons could be constructed for not exceeding $1,300, 
aijd it is recommended that an appropriation of this amount be made 
therefor. 
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FOO SIGNAL OPERATED BY STEAM OR HOT-AIR ENGINES. 

836, South Pass light-vesselj No, 43j Louisiana.. — The 12-inch steam 
whistle was in operation some 148 hoars and consumed about 9 tons of 
coal. 

BUOYAGE. 

The buoyage of this district was kept in good order by the tender 
Pansy. During the year the following-named changes were made: A 
bell buoy was placed on Trinity Shoal, Louisiana. A first-class nan 
buoy was placed in Galveston Entrance. The turn buoy in Galveston 
Entrance was changed from a second to a first class can buoy. The 
whistling buoy off South Pass was discontinued. A third class can 
buoy was placed in the channel off Round Island North Spit. A 
second-class nun buoy was placed in Cat Island Channel. Three second- 
class nun buoys were placed in Breton Island Sound. A second-class 
and three third-class nun buoys were placed in the Southwest Pass of 
the Mississippi River. The second-class can buoy at Merrill Ooquille 
was moved about IJ miles from its former position. A second-class can 
buoy was placed at the entrance to Mobile Bay as a watch buoy in the 
position of the whistling buoy taken up for the summer. A whistling 
buoy was substituted for the first-class nun buoy on Horn Island Bar. 
The second-class can buoy which marked the wreck of the Rosalie Smith 
in the channel into Ship Island anchorage was discontinued. The 
third-class can buoy in Atchafalaya Bay was discontinued. Two second- 
class can buoys in the new dredged. channel from Bolivar Point to Red 
Fish Bar were discontinued. One second-class nun buoy in the new 
dredged channel from Bolivar Point to Red Fish Bar was discontinued. 
A third-class can buoy was placed in Galveston Entrance in the posi- 
tion of the black beacon recently destroyed. Two gas buoys were 
placed on the eastern side of the prolongation of the dredged channel 
in Mobile Bay. Two gas buoys, 6 pieces (15 fathoms each) IJ-inch 
and 5 pieces (15 fathoms each) IJ-inch chain, were received. Some 50 
buoys were repaired by putting in new eyes and patches where neces- 
sary. Some 172 shackles were repaired, receiving new keys and rings. 

DEPOT. 

Port Eads, Louisiana. — This depot has recently received some slight 
repairs. Ten fender piles and three mooring piles were placed above 
the wharf for the accommodation of the South Pass light-ship while off 
her station during the summer months. Pipes leading to the cistern 
were replaced. The depot is badly crowded and a great number of 
buoys, sinkers, etc., remain in the open air exposed to the rain and 
intense sun, as there is no shelter for them. 
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TENDERS. 

The Ariutus. — This twin-screw steamer was actively employed during 
the year in making repairs to stations in the Seventh and Eighth dis- 
tricts. She was docked and repaired. During the year the Arbutus ran 
13,646 miles and consumed 806J tons of coal. 

The Pansy. — This twin-screw steamer was engaged in caring for buoys, 
delivering fuel, provisions, and supplies to the light-houses and light- 
ships, and in conveying the inspector on his regular visits of inspection. 
During the summer of 1894, repairs were made to the hull, boiler, and 
machinery. Xhe tender was used 17 days in cleaning and overhauling 
buoys and their appendages and also in improving the general condition 
of the depot grounds. During the year she placed 16, replaced 5, recov- 
ered 2, changed 82, and cleaned and painted 152 buoys. She also erected 
3 new post lights, moved 3, and cut 10 acres of willows. She steamed 
some 8,390 miles and consumed about 476 tons of coal. 

Hired vessels. — During the year the schooner Gamille was employed 
under contract in making repairs to stations in the Eighth district, from 
September 26, 1894, to June 30, 1895. 
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This district inclndes all aids to navigation on Lake Michigan, Green 
Bay, and tributary waters lying west of a line drawn across the Straits 
of Mackinac jast east of Old Mackinac Point light-station, Michigan. 

Inspector. — Commander James H. Dayton, United States Navy. 

Engineer. — Maj. 3Iilton B. Adams, Corps of Engineers, United States 
Army. 

There are in this district — 

Light-honses and beacon lights 96 

Light-ships in position 4 

Fog signals operated by steam 23 

Fog signals operated by clockwork 7 

Bnoys in position : 9S 

Steamer Dah Ha, buoy tender, and for supply and inspection 1 

Steamer Amaranth, engineer's tender, for repairs and construction I 

Steamer Warrington, engineer's tender, for repairs and construction 1 

Steam launch Lotus, for construction and repair '. 1 

LiaHT-STATIONS. 

1356. Old Mackinac Pointy Straits of Mackinac^ Michigan. — ^The rebuild- 
in g of the landing crib, which was carried away by ice, was completed in 
the early part of July. Extensive repairs were made. 

1358. St. Helena^ Lake Michigan^ Michigan. — A new landing crib and 
boat way 8 140 feet Ion g, provided with new boat rollers, were constructed. 
About 20(X running feet of sidewalk were placed. Materials for the con- 
struction of an oil house were delivered. Various repairs were made. 

1362. Waugoshance, Lake Michigan^ Michigan. — ^Plans were made, 
with estimate of cost, for building a concrete protection to the pier. 
Contracts were entered into with the lowest bidders. 

1364. Beaver Islxnd Harbor ^ Lake Michigan, Michigan. — ^The cellar of 
the dwelling, which had been filled with gravel, was reexcavated, and 
a concrete floor 5 inches thick was laid. A 12-inch brick pier was built 
in the cellar. Various repairs were made. 

1368. South Fox Island, Lake Michigan, Michigan. — ^An appropriation 
of $5,500 was made by the act approved March 2, 1895, for establishing 
a steam fog signal at this station. Plans and a detailed estimate of 
cost were made. Material for the construction of an oil house was 
delivered. 

1369. Orand Traverse {Cat Head), Lake Michigan, Michigan. — An 
addition was built to the barn. Material for the construction of an oil 
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house was delivered. The establishment of a fog signal here is deemed 
necessary to navigation. It is estimated that ix, will cost not exceeding 
$5,500, and it is recommended that an appropriation of this amoant be 
made therefor. 

1371. North ManitoUy Lake Michigariy Michigan. — An appropriation of 
$20,000 was made by the act approved March 2, 1895, for establishing 
a light and fog-signal station on this island. Negotiations for the pur- 
chase of a site are now in progress. 

1372. South Manitou^ Lake Michigan, Michigan. — Bids were opened 
March 2, 1895, for furnishing a fog-signal boiler, and contract was made 
therefor. 

1373. Point Betsey, Lake Michigan, Michigan, — The dwelling was 
thoroughly renovated. An addition containing six rooms, with back 
building, was built onto the old dwelling which was converted into two 
separate houses under one roof. A sewer was laid, also a 3-foot walk 
around the station; sidewalks were laid. An old structure used as a 
barn was entirely reconstructed. The fog-signal machinery was ove]^- 
hauled. The apparatus was then tested under steam pressure and 
found to work well. Various repairs were made. 

1378. Manistee, Lake Michigan, Michigan. — About 100 cubic yards of 
clay and muck were delivered for top-dressing the grounds around the 
keeper's dwelling, and the grounds were seeded. The fence surround- 
ing the keeper's dwelling was extended so as to inclose all of the 
light-house grounds. 

1382. Ludington Pierhead, Lake Michigan, Michigan. — The light tower 
was repaired. Some 100 running feet of elevated walk were rebuilt. 
An appropriation of $5,500 was made in the act approved August 18, 
1894, for the establishment of a fog signal here. A suitable building 
was erected, with the necessary apparatus. It consists of a substan- 
tial frame building, iron sheathed, placed upon a timber substructure. 
I I A breakwater, 48 feet long, was constructed to protect the building 
I from the force of the sea on the south side. The machinery is in dupli- 
cate, consisting of one Kingsford compact boiler and one Fitzgibbons 
boiler, with steam pump apd injector, and two 10-inch steam whistles 
operated by a duplicate Crosby automatic signal. The signal was put 
into operation January 31, 1895. During the construction of the work 
the structure and breakwater were damaged by the schooner Austin, 
while trying to make the harbor during a storm on November 15, 1894. 
An immense sea was running at the time, and the schooner was driven 
on the south side of the pier, striking the signal house about midway, 
and staving in about 20 feet. The damage was repaired at the close of 
that month. 

1388. Muskegon Pierhead (front). Lake Michigan, Michigan.-^A ooa- 
duit 580 feet long, for running in and out the lantern exhibited at the 
outer end, was built and the light was exhibited at the outer end on 
i July 25, 1894, for the first time. 
|: 6603 L H 9 
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1389. Muskegon Pierhead^ Lake Michigan^ Michigan, — On September 
11, 1894, a sixth-order lens, illuminating the entire horizon, was substi- 
tuted for the one of 180 degrees formerly in use in the pierhead ligrht 
tower. The bell tower and the elevated walk were repaired. 

1390. Muskegon^ Lake Michigan^ Michigan. — A brick oil house was 
built. Various repairs were made. 

1391. Muskegon Lake beacon^ Lake Michigan, Michigan, — A post with 
platform was erected at the inner end of the entrance to Muskegou 
Lake, at the extremity of the boom piling. The light was exhibited for 
the first time May 10, 1895. 

— , Orand Haven Pierhead range {front), Lake Michigan, Michigan. — 
This light was discontinued May 4, 1895, on account of the removal of 
the pierhead light to the outer end of the pier. The conduit was taken 
down and stored for future use. 

1393. Grand Haven Pierhead, Lake Michigan, Michigan. — This light 
was moved some 500 feet, to the outer end of the south pier, and rees- 
tablished on May 4, 1895, without change of characteristic. One of the 
fog-signal houses was removed and rebuilt with enlarged capacity, 
located in the rear of the beacon at the outer end of the pier, and both 
signals were reestablished June 22, 1895, in one building, without 
change of characteristic. On April 4, 1895, contract was made for 
furnishing framing lumber. In April all other materials were ordered 
for the work of moving the beacon and building an elevated walk, and 
a working party was sent to the station. A temporary post light was 
erected at the outer end of the pier. A substructure was built for the 
fog signal building. Boiler No. 1 was moved and set up on a brick 
foundation, the fog-signal apparatus was properly placed, attachments 
were made to the boilers, and steam was raised on June 22, 1895, when 
the signal was tested and found to work satisfactorily. A brick founda- 
tion was constructed for boiler No. 2, and the boiler was moved into 
the building. Some 486 running feet of elevated walk were built. 

1399. St. Joseph Pierhead range (front), Lake Michigan, Michigan. — 
The elevated conduit from which this light is shown was damaged dur- 
ing a storm on November 13, 1894. A post was temporarily erected at 
the outer end of the conduit on November 14, and the light was exhib- 
ited therefrom. Various repairs was made. 

1400. St. Joseph Pierhead, Lake Michigan, Michigan. — About 100 run- 
ning feet of low elevated walk were built. Various repairs were made. 

The following statement, made in the Board's last two annual reports, 
is repeated: 

The establishment of a fog signal here, at a cost not to exceed $5,060; was aathor- 
ized by the act of February 15, 1893, but no appropriation has yet been made. The 
Board recommends that the amount named be appropriated. 
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1402. Michigan City^ Lake Michigan^ Indiana. — The following recom- 
mendatioQ, made in the Board's last annual report, is renewed: 

The Board is of opinion that a fog signal, operated by steam or hot air, at this sta- 
tion woald be a valuable aid to navigation. It is estimated that it could be estab- 
lished for a sum not to exceed $5,500, and it is recommended that an appropriation 
of that amount be made therefor. 

1403. Calumet Pierhead^ Lake Michigan^ Illinois. — Plans, specifica; 
tions, and estimate of cost were made for rebuilding the elevated walk, 
1,330 feet long, and the construction of a metal tower was contracted 
for in Jniie, 1895. Bids were opened on May 25, 1895, for furnishing 
the material required for renewing the elevated walk. Contracts were 
entered into for furnishing the lumber. Various repairs w^e made. 

1407. Chicago Pierhead^ Lake Michigan^ Illinois. — ^Tbe old gasoline 
apparatus in use was replaced with a new plant. 

— . Sonth Milwaukee^ Lake Michigan^ Wisconsin. — The following state- 
ment, made in the Board's last two annual reports, is repeated: 

Recommendation was made through the proper channel to Congress in February, 
1893, for the establishment of a light at this place. South Milwaukee is a village 
about 10 miles south of the city of Milwaukee. It is a thriving manufacturing place 
of some 1,200 inhabitants. There is a large business done here in building materials. 
It is claimed that it will double its population within a year. The Board is of the 
opinion that a light should be established on the north pier at the harbor. It is 
estimated that it will cost, say, $7,500, and it is recommended that an appropriation 
of this amount be made therefor. 

1422. Sheboygan Pierhead range {front)j Lake Michigan, Wisconsin.-^ 
The elevated conduit for the front range light was damaged by a 
schooner during a storm, but was rebuilt at once. 

1423. Sheboygan Pierhead, Lake Michigan, Wisconsin. — An appropria- 
tion of $5,500 was made in the act approved March 2, 1895, for estab- 
lishing a steam fog signal at this station. Plans and detailed estimate 
of cost therefor were prepared. 

1425. Manitowoc Pierhead, Lake Michigan^ Wisconsin. — ^An appropria- 
tion of $5,500 was made by the act approved March 2, 1895, for the 
establishment of a steam fog signal here. Plans and detailed estimate 
of cost were made of a fog signal on the pier. Plans and estimate of 
cost were made for removing the old light-station building, regrading 
the grounds, and rebuilding the dwelling for the accommodation of two 
keepers. Contracts were made for furnishing the material for rebuild- 
ing the keeper's dwelling, and for furnishing the material for building 
the fog-signal house. 

1427. Twin River Point, Lake Michigan, Wisconsin. — The construc- 
tion of the metal work required to modify the old Chicago Eiver light 
tower for erection here was completed. All the lumber, tools, and 
appliances, rubble and crushed stone, cement, and all the old parts of 
the tower which had been stored at the Chicago Eiver light-station 
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were broaght here by the tender Amaranth. The concrete foandatioa 
for the strnctare was completed, and the erection of the metal work 
was began. In September the excavations for the foundations for the 
eight columns were completed, the concrete piers were constructed, the 
foundation disks and cylinder bases were set, bedded, and grouted, and 
X>ortions of the metal work of the first series were erected. The site 
of the new location was raised about 2^ feet and graded. 

In October fully 166,000 x>ounds of metal work had been erected to 
the upper part of the fourth story, bringing the structure to the main 
gallery deck. In November the main deck, service room, and watch 
room and decks, lantern parapet railing, and the lantern were erected, 
and the illuminating apparatus transferred from the old structure and 
erected in the new one. The erection of the new skeleton iron tower 
at this station was completed on December 1, 1894. Plans, specifica- 
tions, and estimate of cost for making alterations and additions to the 
keeper's dwelling and the removal of the old brick tower were made ia 
January, 1895. The material for doing this work was purchased and 
delivered by the tender Amaranth^ and a working party was sent to 
the station April 10, 1895, when operations were begun. The boat 
landing was extended 84 feet. When the work of renovation is com- 
pleted this station will be in first-class order. 

— . Kewaunee Pierhead range {/rant). Lake Michigan^ Wisconsin. — ^The 
elevated conduit, from which the front pierhead range light was shown, 
was taken down, and on November 7, 1894, the light was discontinued. 

1428. Kewaunee Pierhead^ Lake Michigan, Wisconsin. — The work of 
rebuilding the oil house was finished on July 3, 1894. The pierhead 
beacon tower was moved 300 feet nearer the outer end of the pier. 
Some 275 feet of elevated walk were erected. Pursuant to the appro- 
priation of $5,500 made by special act approved August 4, 1894, for 
the establishment of a fog-signal station, the material required for its 
construction and the fog-signal boilers and machiuery were ordered. 
A substructure for the building was erected and securely bolted to six 
of the cross-ties of the pier. The fog-signal building was completed, 
and the fog-signal boilers were finished, inspected, tested, and delivered 
in December, 1894, in the latter part of the month. The boilers and 
machinery were set up and completed, and the signals were tested soon 
after. The Crosby automatic signals were placed, and on January 31, 
1895, the signals were put in operation. 

1430. Ahnapee Pierhead (rear), Lake Michigan, Wisconsin. — A fifth- 
order lens was substituted for the lens lantern on June 5, 1895. 

1431, Sturgeon Bay Canal, Lake Michigan, Wisconsin. — An appropri- 
ation of $20,000 was made by the act approved March 2, 1895, for estab- 
lishing a light-station at or near the entrance to Sturgeon Bay Canal. 
Steps are being taken for doing this as soon as practicable. 

1437-1438. Porte des Morts range, Lake Michigan, Wisconsin. — The act 
approved March 2, 1895, provided $21,000 for the establishment of 
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range lights and a steam fog signal on or near Plum Island in the Porte 
des Morts (Death's Door) passage, entrance to Green Bay. Proper 
measures are being taken to do this as soon as practicable. 

1440, Poverty Island^ Lake Michigan^ Michigan. — A circular iron oil 
house was erected in September, 1894. A boat landing was built in the 
shape of an L, so as to form a harbor for the keeper's boat. An addi- 
tional crib was built to form a breakwater to the new lauding. Various 
repairs were made. 

— . Manistique^ Lake Michigan^ Michigan. — The following statement, 
made in the Board's last annual report, is repeated: 

The establishment of a coast light and fog signal here, at a cost not to exceed 
$32,000, was authorized by the act approved February 15, 1893, but no appropriation 
therefor has yet been made. The Board recommends that the amount named be 
appropriated. 

1441. Seul Ghoix Pointe, Lake Michigan, Michigan. — Provision was 
made for completing this station by the act approved August 18, 1894, 
making the $5,000 appropriated August 5, 1892, for moving St. Marys 
River upper range lights available therefor. An estimate of cost for 
completing the tower and dwelling was made, and bids were invited 
and opened on March 9, 1896, for the materials, which were purchased, 
with supplies for the working party, and loaded on the tender Ama- 
ranth, and the working party was organized and transported to the 
light-house site, and operations were begun. The interior of the dwell- 
ing was largely replastered; the elevator and hoisting engine for 
handling material for the tower were placed; the boathouse was nearly 
finished; the oil house was completed; the tower was built up from 
20 feet 8 inches above grade to 56 feet 4 inches; stone for the circular 
windows was cut and set in place, and the circular stairs and landings 
to the third platform were completed. By the act approved March 3, 
1893, an appropriation of $3,300 was made for completing the fog sig- 
nal, but no money had been previously appropriated. The act approved 
Angust 18, 1894, appropriated $2,200 for beginning the fog signal. 
Plans, specifications, and estimate of cost of establishing the fog signal 
were made. The material required for this work was ordered and 
delivered by the Amaranth. Contracts were made for furnishing two 
fog-signal boilers. Excavations for the fog-signal house were made, 
concrete footings were put in, walls were built up to the roof plates, 
and the exterior of the foundation walls was plastered to grade with 
cement mortar. The roof and cornices were completed, ironed, and 
painted, the floor was filled in, the site was graded, and a brick founda- 
tion was prepared for the boilers, 

1445. Escandba, Green Bay, Michigan. — Various repairs were made. 
The following recommendation was made in the Board's last five annual 
reports : 

A steam signal here is not essential, as the navigation of Little Bay de Noquette is 
quite unobstructed, and with a steam whistle on Eleven- Foot Shoal a vessel should 
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be able to reach the point with reaflonable safety. A fog bell Btrjck by machinery 
in the light-station at Escanaba, on Sand Point, would be a valaable addition to the 
service of this station. It can be set up for about $1,100. It is recommended that 
an appropriation of this amount be made therefor. 

The Board is now of opinion that a steam or other powerful signal is 
needed here. It is estimated that it can be established for not exceed- 
ing $5,000, and it is recommended that an appropriation of this amount 
be made therefor. 

1446. Squato Point (Gladstone), Little Bay de Noquette, an extension of 
Green Bay, Michigan. — By the act approved March 2, 1895, the sum of 
$5,000 was appropriated to establish a light at or near Squaw Point, 
Little Bay de Noquette. The proper measures are being taken to carry 
this appropriation into effect. 

1447. Cedar River, Green Bay, Michigan. — A well was drilled to a 
depth of 120 feet, and a plentifdl supply of water was obtained and 
necessary connections to the pump were made* 

1450. Ea^le Bluff, Green Bay, Wisconsin. — k. well was drilled on the 
light-house site for providing water for domestic purposes. 

1452. Menominee Pierhead, Green Bay, Lalce Michigan, Michigan. — 
A fog signal is needed here. The latest available statistics for the year 
ending December 31, 1893, give the number of arrivals and departures 
of vessels at 2,040, having a total of 504,819 tons. It is estimated that 
a proper fog signal could be established here for, say, $5,000, and it is 
recommended that an appropriation of this amount be made therefor. 

— . Menasha, Green Bay, Wisconsin. — The following recommendation, 
which was made in the Board's last five annual reports, is renewed: 

It is now difficult to make the Menasha River ^t night on account of the cat 
through the rock and the earth cut, which is found to be quite intricate. To meet 
this difficulty it is proposed to establish here two range lights, one to be placed on 
the site of the old Menasha light, which was discontinued under the operations 
of the act of March 3, 1859, which site is still Government property ; the other to be 
placed on the northeast end of Doty Island, adjacent to the channel, which was 
dredged out in 1887. 

It is estimated that these range lights can be established for a sum not to exceed 
$500, and it is recommended that an appropriation of this amount be made therefor. 

REPAIRS. 

During the fiscal year repairs more or less extensive were made at 
each of the following- named stations: 



1363. Skilligallee, Mich. 

1365. Beaver Island, Mich. 

1366. Little Traverse, Mich. 

1367. Charlevoix Pierhead, Mich. 
1370. Mission Point, Mich. 

1374. Frankfort Pierhead, Mich. 
1375, 1376. Portage Lake Pierhead range, 
_Mich. 



1377. Manistee Pierhead, Mich. 
1379. Grande Pointe au Sable, Mich. 
1385. Petite Point au Sable, Mich. 
1387. White River, Mich. 
1395. Holland Pierhead, Mich. 
1398. South Haven Pierhead, Mich. 

1401. St. Joseph, Mich. 

1402. Michigan City, Ind. 
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REPAiBS-^continued. 



1404. Chicago Breakwater, south, 111. 
1408. Chicago Harbor, 111. 
1410. Grossepoint, 111. 

1412. Kenosha, Wis. 

1413. Kenosha Pierhead range (front), 

Wis. 

1415. Racine Pierhead, Wis. 

1416. Racine, Wis. 

1417. Wind Point, Wis. 

1418. Milwaukee Pierhead, Wis. 

1420. Port Washington Pierhead, Wis. 

1421. Port Washington, Wis. 
1424. Sheboygan, Wis. 

1426, Two Rivers Pierhead, Wis. 



1432. Sturgeon Bay Canal Pierhead, Wis. 

1434. Bailey Harbor range (rear), Wis. 

1435. Cana Island, Wis. 

1436. Porte des Morts, Wis. 
1439. Pottawatomie, Wis. 
1442. Squaw Island, Mich. 

1453. Green Island, Wis. 

1454. Sherwood Point, Wis. 

1455. Dunlap Reef range (front). Wis. 

1456. Dunlap Reef range (rear). Wis. 

1457. Tail Point, Wis. 

1458. 1459. Grassy Island (upper and 
lower), Wis. 



LIGHT-VESSELS. 

1359. Simmons Beeflight-vessely No. 55, Straits ofMacMnae, Lake Mich- 
igan, Michigan. — This vessel left her station on December 10, 1894, and 
went into winter quarters at Cheboygan, Mich. On April 24, 1895, she 
returned to her station. This vessel is in good condition. 

1360. White Shoal light-vessel. No. 56, Straits of Maclcina^c, Lalce Mich- 
igan, Michigan. — This vessel left her station on December 12, 1894, and 
went into winter quarters at Cheboygan, Mich. On April 20. 1895, she 
returned to her station. This vessel is in good condition. 

1361. Grays Reef light-vessel, No. 57, Straits of Mackinac, Lake Mich- 
igan, Michigan. — This vessel left her station on December 12, 1894, and 
went into winter quarters at Cheboygan, Mich. On April 20. 1895, she 
returned to her station. This vessel is in good condition. 

1444. Eleven- Foot Shoal light-vessel, No. 60, about midway between 
Eleven-Foot Shoal and Corona Shoal, Oreen Bay, Lake Michigan, Mich- 
igan.— This vessel lost her moorings in the fall of 1894 by the slipping 
of a shackle-pin. She was towed into position and remoored a few 
days afterwards by the light- house tender Dahlia. She left her station 
on December 7, 1894, and went into winter quarters at Escanaba, Mich. 
On April 19, 1895, she returned to her station. This vessel is in good 
condition. 



FOG SIGNALS OPERATED BY STEAM OR HOT-AlK ENGINES. 

1356, Old Mackinac Point, Michigan, — The 10-inch steam Whistle, in 
duplicate, was in operation some 600 hours, and consumed about 4 tons 
of coal and 33 cords of wood. 

1359. Simmons Beef light-ship. No. 55, Michigan. — This 6-inch steam 
whistle was in operation some 371 hours, and consumed about 22 tons 
of coal and 3 cords of wood. 
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1360. White Shoal light-shipj No. 56, Michigan. — This 6-mch steam 
whistie was in operatiou some 459 hours, and consumed about 23 tons 
of ooal and 3 cords of wood. 

1361. Grays Beef light-ship, No. 57, Michigan. — This 6-inch steam 
whistle was in operation some 465 hours, and consumed about 21 tons 
of coal and 2 cords of wood. 

1362. Waugoshance, Michigan. — The 10-inch steam whistle, in dupli- 
cate, was in operation some 391 hours, and consumed about 7 tons of 
co$U and 25 cords of wood. 

1363. Skilligaliee, Michigan. — The 10-inch steam whistle, in duplicate, 
was in operation some 326 hours, and consumed about 8 tons of coai 
and 30 cords of wood. 

1365. Beaver Island, Michigan. — The first-class steam sirens, in dupli- 
cate, were in operation some 348 hours, and consumed about 22 cords 
of wood. 

1372. South Manitou, Michigan. — The 10-inch steam whistles, in dupli- 
cate, were in operation some 928 hours, and consumed about 2 tons of 
coal and 73 cords of wood. 

1373. Point Betsey, Michigan. — The 10-inch steam whistles, in dupli- 
cate, were in operation some 1,312 hours, and consumed about 68 cords 
of wood. 

1377.^ Manistee Pierhead, Michigan, — The 10-inch steam whistles, in 
duphcate, were in operation some 657 hours, and consumed about 52 tons 
of coal and 3 cords of wood. 

1382. Ludington Pierhead, Ludington, Mich. — This 10-inch steam 
whistle, established January 31, 1895, was in operation some 306 hours, 
and consumed about 24 tons of coal and 1 cord of wood. 

1392. Orand Haven Pierhead, Michigan. — The first-class steam sirens, 
in duplicate, were moved to a point 95 feet from the end of the pier 
June 27, 1895. They were in operation some 363 hours, and consumed 
about 28 tons of coal and 1 cord of wood. 

1408. Chicago Harbor, Illinois. — The 10-inch steam whistles, in dupli- 
cate, were in operation some 370 hours, and consumed about 42 tons of 
coal and cords of wood. 

1410. Orossepoint, Illinois. — The 10-inch steam whistles, in duplicate, 
were in operation some 302 hours, and consumed about 23 tons of coal 
and 2 cords of wood. 

1417. Wind Point, Wisconsin. — The 10-inch steam whistles, in dupli- 
cate, were in operation some 716 hours, and consumed about 44 tons of 
coal and 2 cords of wood. 

1418. Milwaukee Pierhead, Wisconsin. — The 10-inch steam whistles, 
in duplicate, were in operation some 758 hours, and consumed about 32 
tons of coal and 9 cords of wood- 

1427. Twin River Point, Wisconsin. — The 10-inch steam whistles, in 
duplicate, were in operation some 636 hours, and consumed about 42 
tons of coal and 11 cords of wood. 
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1428. Kewaunee Pierhead, fl^t«c(m»m—The 10-inch steam whi^le 
ebtablisbed January 31, 18^, was in operation some 315 hcmrs, and 
consumed about 27 tons of coal and 2 cords of wood. 

1432. Sturgeon Bay Canal Pierkeadj Wisconsin. — The 10-inch steam 
whistles, in duplicate, were in oi)eration some 667 hours, aad consumed 
about 58 tons of coal and 4 cords of wood. 

1436. Porte des Morts, Wisconsin. — The lO-inch steam whistles, in 
duplicate^ were in operation some 548 hours, and consumed about 27 
tons of coal and 19 cords of wood. 

1440. Poverty Island, Michigan. — The 10-inch steam whistles, in dupli- 
cate, were in operation some 489 hours, and consumed about 6 tons of 
coal and 48 cords of wood. 

1442. Squaw Island, Michigan. — ^The lOinch steam whistfes, in dupli- 
cate, were in operation some 258 hours, and consumed about 10 tons of 
coal. Ko wood was used. 

1444. Eleven Foot Shoal light-vessel, No. 60, Michigan. — The 6-inch 
steam whistle was in operation some 585 hours, and eonsttmed about 27 
tons of coal and 4 cords of wood. 

BUOYAGE. 

The buoyage of the district is in good condition. With few excep- 
tions it was attended to by the light-house tender Dahlia, A second- 
class black can buoy was established Jtine 27, 1895, on the shoals off 
South Point, Milwaukee Bay, in 20 feet of water. The second-class red 
nun buoy was moved April 27, 1895, about 1,200 feet from its former 
jwsitionj and is now in 19 J feet of water. The red and black horizon- 
tal striped si)ar buoy was moved June 13, 1895, about 2,100 feet north- 
east from its former position, and is now m 18 feet of water. The red 
spar buoy marking the end of the shoal between Pensaukee and Oconto 
rivers was, on October IC, 1894, discontinued. 

An additional red spar buoy was established between the fifth buoy, 
new cut, and the mouth of the. Fox River, and named " Sixth buoy, 
new cut." The name of the former *' Sixth buoy, new cut,'' was at the 
same time changed to " Seventh buoy, new cut." 

The iron buoys were taken up in December, and spar buoys painted 
in tiie same manner were substituted for them for the winter. The iron 
buoys were replaced in April. 

The iron buoys are now replaced in winter by full sized spar buoys, 
well anchored, iusteaxl of mere markers, as formerly. 

DEPOTS. 

St. Joseph, Mich. — Arrangements were made for the construction of 
a boathouse under the inner end of the wharf. Plans, specifications, 
and estimate of cost were made for the construction of a buoy shed and 
a 10-ton derrick for the extension of the tramway and for making other 
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minor improvements. The site was fertilized and seeded. Some 420 
cubic yards of drift sand were removed from the depot grounds. Con- 
tract was made for a scow in which to transport freight across the 
river. Supplies and stores for the whole district were received here in 
bulk from the general light-house depot, and were distributed from here 
to the diflferent light-houses of the district. 

Light-house depot for the Ninth and Eleventh light-house districts^ at 
Scammons Harbor ^ northern part of Lake Huron^ Michigan. — The follow- 
ing recommendation, made in the Board's last three annual reports, is 
renewed : 

There are now in service in the Ninth district 15 steam fog signals, and in the 
Eleventh district 20, a total of 35. Provision has been made by appropriation for 
the construction of several more in each district, the greater number of which wiU 
be erected during the coming year; and in addition there are recommendations^ 
applications, and pending legislation for a number, say a dozen more, for the most 
of which it is probable appropriation will be made in the near future. Owing to the 
intricacies of navigation, the prevalence of fogs, and the somewhat frequent snow 
squalls and storms, not less than 24 or 25 of the steam signals to be operated will be 
concentrated about the northern portions of lakes Huron and Michigan, counting 
from Thunder Bay Island in Lake Huron, through the Straits of Mackinac, to Point 
Betsey in Lake Michigan, and including the stations guarding the entrances into 
Green Bay. 

The work of supplying the existing stations with coal is already arduous, and 
tasks the time of the buoy tenders, which might be employed to much greater advan- 
tage in other work. With the rapid increase in the number of the signals, it seems 
desirable that some better provision be made for the delivery of the fuel than its 
transportation from Detroit and Chicago by the single tender employed in each dis- 
trict. The average consumption of coal at each fog-signal station is 18 tons, so that 
for the 35 indicated stations near the northern ends of the two lakes there will be 
needed some 630 tons per annum. If some 200 tons additional be allowed for the use 
of the two tenders in the same region, the total amount required will be, say, 830 
tons. 

The buoyage of the two districts ia also steadily increasing with the greater num- 
ber, draft, and tonnage of the lake shipping. Not only are there more buoys needed, 
but larger ones, as special difficulties are from time to time discovered and the need 
is discovered of greater visibility and better warning to vessels. It is quite evident, 
therefore, that the buoy tenders will be more taxed each year to give proper attention 
to the placing and relief of the buoys, many of which are now looked after by con- 
tractors in each district, to maintain the necessary frequency and thoroughness of 
inspections, and to keep the numerous light-stations supplied with their regular 
stores, all within the seven or eight nionths of navigation during which the work 
must be performed. 

In the localities above indicated there are numerous points which, lying in or near 
the track of vessels, are dangerous to navigation by reason of not being sufficiently 
marked by buoys. 

To provide for the convenient and economical coaling of the fog-signal stations in 
the two districts it will be advantageous to establish a depot at a suitable place in 
the vicinity of the Straits of Mackinac; and Scammons Harbor, now owned by the 
Light- House Establishment, suggests itself as a place in every way desirable for the 
purpose. The shelter is perfect, the access is easy, and the location is sufficiently 
central and of ample size. It will be necessary to construct a suitable wharf, coal 
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shed, quarters for station-keeper, and other adjnncts for coaling service. In addi- 
tion there should be two scows for the service of the depot, the employment of which 
would, in general, be as follows : 

To coal the steam fog signals the scows would be loaded to a draft of, say, 3 feet 
and be towed from the depot to the stations. In ordinary -cases the scow could go 
alongside and the coal be handled ashore directly and without loss of time, instead 
of being loaded, as now, into a boat from a light-house tender lying off a a distance, 
from which several trips must be made with oars to complete the work. 

A preliminary estimate of the cost of the plant recommended is as follows : 

For the wharf and buoy shed $7,500 

For quarters, etc 3,000 

For two scows 4,000 

Contingencies - 500 

Total 15,000 

With Ihe multiplication of the aids to navigation in the vicinity of the Straits of 
Mackinac the economy of using in certain localities light-ships of moderate dimen- 
sions and small cost in lieu of permanent li^ht-stations, it is evident that the con- 
struction of the coaling and buoy depot for the common use of both the Ninth and 
Eleventh districts will be of great value to the Light-House Service. It is estimated 
that this depot can be established for not exceeding $15,000, and it is recommended 
that an appropiiation of this amount be made therefor. 

TENDERS. 

The Dahlia. — This iron screw steamer was sent to Detroit in July, 
1894, to have her propeller shifted, two of the blades of the old one 
having been broken. She was employed during the summer and fall 
of 1894 in supplying fog signals and light- vessels with fuel, inspecting 
stations, and in attendance on the buoyage of the district. -She 
returned to Chicago on December 12, 1894, after having taken up the 
iron buoys for the winter. Her crew was discharged at the end of the 
year. The officers were given leave of absence, and she was frozen out 
for two months for sanitary purposes. On the opening of navigation 
a crew was employed and the iron buoys were replaced. Since then 
she has been engaged in inspection and supply trips and attendance on 
buoyage. During the year she steamed 9,366 miles and consumed 512 
gross tons of coal. 

The Amaranth. — This steel, screw steamer was employed during July, 
August, and September, 1894, in delivering material for repairs at 
Waugoshance, Skilligallee, Beaver Island, South Manitou, Point Betsey, 
Portage Lake, and Squaw Island light-stations, Michigan, Grossepoint, 
Illinois, and Twin River Point light-station, Wisconsin, in transferring 
ironwork from Chicago to Twin River Point light-station, Wisconsin^ in 
conveying material to Point Betsey and Green Island, and in bringing 
back the old illuminating apparatus from Porte des Morts light-station. 
She was employed during May in transporting workmen and materials 
to Seul Choix Pointe light-station, materials for repairs at Old Mackinac 
Point, Waugoshance, St. Helena, and Twin River Point light-stations, 
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1389. Muskegon Pierhead^ Lake Michigan^ Michigan. — On September 
11, 1894, a sixth-order lens, illuminating the entire horizon, was substi- 
tuted for the one of 180 degrees formerly in use in the pierhead ligbt 
tower. The bell tower and the elevatexl walk were repaired. 

1390. Muskegon^ Lake Michigan^ Michigan. — A brick oil house was 
built. Various repairs were made. 

1391. Muskegon Lake beacon^ Lake Michigan^ Michigan. — A post with 
platform was erected at the inner end of the entrance to Muskegou 
Lake, at the extremity of the boom piling. The light was exhibited for 
the first time May 10, 1895. 

— . Grand Haven Pierhead range (front), Lake Michigan, Michigan. — 
This light was discontinued May 4, 1895, on account of the removal of 
the pierhead light to the outer end of the pier. The conduit was taken 
down and stored for future use. 

1392. Grand Haven Pierhead^ Lake Michigan, Michigan. — This light 
was moved some 500 feet, to the outer end of the south pier, and rees- 
tablished on May 4, 1895, without change of characteristic. One of the 
fog-signal houses was removed and rebuilt with enlarged capacity, 
located in the rear of the beacon at the outer end of the pier, and both 
signals were reestablished June 22, 1895, in one building, without 
change of characteristic. On April 4, 1895, contract was made for 
furnishing framing lumber. In April all other materials were ordered 
for the work of moving the beacon and building an elevated walk, and 
a working party was sent to the station. A temporary post light was 
erected at the outer end of the pier. A substructure was built for the 
fog signal building. Boiler No. 1 was moved and set up on a brick 
foundation, the fog-signal apparatus was properly placed, attachments 
were made to the boilers, and steam was raised on June 22, 1895, when 
the signal was tested and found to work satisfactorily. A brick founda- 
tion was constructed for boiler No. 2, and the boiler was moved into 
the building. Some 486 running feet of elevated walk were built. 

1399. St. Joseph Pierhead range (front), Lake Michigan, Michigan. — 
The elevated conduit from which this light is shown was damaged dur- 
ing a storm on November 13, 1894. A post was temporarily erected at 
the outer end of the conduit on November 14, and the light was exhib- 
ited therefrom. Various repairs was made. 

1400. St. Joseph Pierhead, Lake Michigan, Michigan. — About 100 run- 
ning feet of low elevated walk were built. Various repairs were made. 

The following statement, made in the Board's last two annual reports, 
is repeated: 

The establishment of a fog signal here^ at a cost not to exceed $5,000; was author- 
ized by the act of February 15, 1893, but no appropriation has yet been made. The 
Board recommends that the amount named be appropriated. 
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1402. Michigan Gityy Lake Michigan^ Indiana. — The following recom- 
mendation, made in the Board's last annual report, is renewed: 

The Board is of opinion that a fog signal, operated hy steam or hot air, at this sta- 
tion would be a valuable aid to navigation. It is estimated that it could be estab- 
lished for a sum not to exceed $5;500, and it is recommended that an appropriation 
of that amount be made therefor. 

1403, Calumet Pierhead^ Lake Michigan^ Illinois. — Plana, speciflca; 
tions, and estimate of cost were made for rebuilding the elevated walk, 
1,330 feet long, and the construction of a metal tower was contracted 
for in June, 1895. Bids were opened on May 25, 1895, for furnishing 
the material required for renewing the elevated walk. Contracts were 
entered into for furnishing the lumber. Various repairs were made. 

1407. Chicago Pierhead^ Lake Michigan^ Illinois. — The old gasoline 
apparatus in use was replaced with a new plant. 

— . South Milwaukee^ Lake Michigan^ Wisconsin. — The following state- 
ment, made in the Board's last two annual reports, is repeated: 

Recommendation was made through the proper channel to Congress in February, 
1893, for the establishment of a light at this place. South Milwaukee is a village 
about 10 miles south of the city of Milwaukee. It is a thriving manufacturing place 
of some 1,200 inhabitants. There is a large business done here in building materials. 
It is claimed that it will double its population within a year. The Board is of the 
opinion that a light should be established on the north pier at the harbor. It is 
estimated that it will cost, say, $7,500, and it is recommended that an appropriation 
of this amount be made therefor. 

1422. Sheboygan Pierhead range (front)^ Lake Michigan^ Wisconsin.-^ 
The elevated conduit for the front range light was damaged by a 
schooner during a storm, but was rebuilt at once. 

1423. Sheboygan Pierhead^ Lake Michigan^ Wisconsin. — An appropria- 
tion of $5,500 was made in the act approved March 2, 1895, for estab- 
lishing a steam fog signal at this station. Plans and detailed estimate 
of cost therefor were prepared. 

1425. Manitowoc Pierheady Lake Michigan, Wisconsin. — An appropria- 
tion of $5,500 was made by the act approved March 2, 1895, for the 
establishment of a steam fog signal here. Plans and detailed estimate 
of cost were made of a fog signal on the pier. Plans and estimate of 
cost were made for removing the old light-station building, regrading 
the grounds, and rebuilding the dwelling for the accommodation of two 
keepers. Contracts were made for furnishing the material for rebuild- 
ing the keeper's dwelling, and for furnishing the material for building 
the fog-signal house. 

1427. Twin River Pointy Lake Michigan, Wisconsin. — The construc- 
tion of the metal work required to modify the old Chicago Eiver light 
tower for erection here was completed. All the lumber, tools, and 
appliances, rubble and crushed stone, cement, and all the old parts of 
the tower which had been stored at the Chicago Eiver light-statiou 
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TENTH DISTRICT. 

This district extends from the mouth of the St. Regis River, St. 
Lawrence River, New York, to the mouth of the River Rouge, Detroit 
River, Michigan. It embraces all aids to navigation on the United 
States shores and waters of Lakes Erie and Ontario and the upper part 
of the St. Lawrence, the Niagara, and the lower part of the Detroit 
rivers. 

Inspector. — Commander James G. Green, United States Navy, to 
August 15, 1894; since then, Commander Charles V. Gridley, United 
States Navy. 

Engineer. — Lieut. Col. Jared A. Smith, Corps of Engineers, United 
States Army. 

In this district there are — ' 

Light-hoases and beacon lights ; 72 

Light-ships in position 4 

Fog signals operated by steam 6 

Fog signals operated by clockwork 3 

Buoys in position 146 

Steamer Haze^ buoy tender, and for supply and inspection 1 

All the light-stations and buoys of the district were inspected as 
frequently as practicable, and the light-stations were supplied with 
material in May and June. 

The engineering work consisted of making repairs and improvements 
at various light-stations; the construction of range light beacons at 
Grosse Isle, and above Grassy Island, Detroit Eiver, Michigan; bea- 
cons, keeper's dwelling, boathouse, etc., for a range light-station estab- 
lished at Manhattan Point, North Toledo, Ohio; and making plans of 
structures and doing preliminary work preparatory to the establishment 
of light-stations at Sandusky Bay, Ohio, and Braddock Point, New 
York. 

LiaHT-STATIONS. 

1073. Cross-Over Island^ 8t. Lawrence Biver, New York. — New boat 
ways and a crib were built for securing the outer end of the ways. 
Various repairs were made. 

1074. Sister Islands^ St. Lawrence Biver^ New York. — Some 80 running 
feet of wooden walk were built. Various repairs were made*. 

— . Carlton Island, St. Lawrence Biver, New York. — ^The following 
statement, made in the Board's last two annual reports, is repeated : 

The establishment of this light, at a cost not to exceed $8,600, was authorized by 
the act approved February 15, 1893, but no appropriation therefor h^syet be^R m^Q« 
The Board recommends that the amount named be appropriated, 
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The Board is now of the opinion that this light can be established 
for $6,000, and recommends that an appropriation of this amount be 
made therefor. 

1076. Rock Island, 8t Lawrence River, New York. — The tower, with 
brick lining 8 inches thick, was raised bodily 5 feet, and under it was 
built a solid octagonal wall of red granite laid in Portland cement mor- 
tar. As the lights from this tower were obscured by the roof of the 
keeper's dwelling in the direction of Thousand Island Park, a small lan- 
tern light with reflector had been shown from the veranda of the dwell- 
ing to complete the illumination of the navigable channel. The raising 
of the tower rendered the small light unnecessary, and it was x>erma- 
nently discontinued in 1894 at the close of navigation. Some 10 linear 
feet of new wooden walk and 194 running feet of cement walk 3 feet 
wide were built. Various repairs were made. 

1077. Tibbetts Point, St. Lawrence River, New York. — By the act 
approved March 2, 1895, an appropriation of $4,300 was made for con- 
structing and equipping, complete for service, a fog signal. The proper 
measures are being taken for doing this work. 

1079. Galloo Island, Lake Ontario, New York, — The following state- 
ment, made in the Board's last two annual reports, is repeated : 

The establishment of a steam fog signal, at a cost not to exceed $5,700, was author- 
ized by the act approved February 15, 1893, but no appropriation therefor has yet 
been made. The Board recommends that the amount named be appropriated. 

— . Salmon River, entrance to Port Ontario, Lake Ontario^ New York 
{discontimied). — This light-house property was sold at public auction 
as it was a source of care and expense and there was no probability 
that it would ever be needed again for lighthouse purposes. 

1081. Oswego, Lake Ontario, New York. — A section, 125 feet long, of 
superstructure of the light-house pier at this station was rebuilt. Three 
or four breaks were found in the foundation, one of them 26 feet long, 
each being three or four courses under water. Cribs were built, sunk, 
and filled with stone to fill the spaces in the foundation, thus making it 
solid. Various repairs were made. 

1083, 1084. Fair Haven, entrance to Little Sodus Bay, Lake Ontario, 
New York. — The old part of the dwelling, containing the kitchen and 
dining room, was taken down and rebuilt, with a porch upon founda- 
tions laid up in cement mortar from 5 feet below the surface of the 
ground. Various other repairs were made. 

1085, 1086, 1087. Big Sodus, at Sodus Point, Lake Ontario, New York,— 
Extensive repairs and improvements were made to the keeper's dwell- 
ing, much of which was rebuilt. A new picket fence was built about the 
keeper's dwelling, and about 325 feet of sidewalk were laid. The inner 
beacon on the west pier was rebuilt upon an improved model. The new 
beacon is square in plan, painted white,* has a balcony with black hand 
rail and copper ventilating ball above the lantern. The focal plane of 
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the light is now about 24 feet above the water, instead of 20 feet, as 
before. The characteristic of the light remains unchanged. 

1090. Braddock Pointy Lake Ontario, New York. — Contract was made 
for the construction of the keeper's dwelling, tower, and wood shed. It 
provides for the completion of the buildings within 9 months from 
June 25, 1895, the date of its approval. 

1091, Oak Orchard, entrance to Oak Orchard Harbor, Lake Ontario, 
New York. — Thorough repairs and improvements were made to the 
keeper's dwelling. 

1097. Horseshoe Beef, entrance to Buffalo Harbor, New York. — A con- 
tract wa43 made for delivering 300 cords of riprap stone at this station. 
The stone was placed about the station on its most exposed sides. 

1098. Buffalo Breakwater, north end, Lake Erie, New York.— Com- 
plaints having been made that this fog signal when in operation is 
an annoyance to the people of Buffalo, the characteristic was changed 
from two blasts of 3 seconds each during each minute, to one blast of 
3 seconds each minute, and a reflector was erected upon the signal 
house and on the land side of the steam whistle. It is a concave 
structure constructed somewhat on the principle of a parabolic reflector, 
that it may collect and divert the sound waves from the city and toward 
the lake. 

1099. Buffalo, main entrance to Buffalo Harbor, New York. — This 
station was connected with the Buffalo city waterworks system by lay- 
ing a 2i-inch pipe, about 275 running feet, across and underneath 
Buffalo Creek. The old pipe had been broken by a vessel's anchor. 
The masonry of the tower was repointed in part. 

1103, 1104, 1105. — PresquHle Pierhead, Erie Harbor, Lake Erie, Penn- 
sylvania. — A tight board fence 360 feet long was built partly in the 
water to keep out floating debris. A well was drilled and lined with a 
5^ inch casing of galvanized iron pipe. 

1106. PresquHle, entrance to Erie Harbor, PresquHle Bay, Pennsyl- 
vania. — Some 14,400 feet of white pine lumber was purchased and deliv- 
ered near the boathouse to repair the walk leading from the dwelling 
to the boathouse, a distance of about 1^ miles. 

1107. Conneaut Pierhead, entrance to Gonneaut Harbor, Lake Erie, 
Ohio. — Some 400 feet of elevated walk were rebuilt on the west pier to 
provide sure means for reaching the light on the outer end of the pier 
during storms, when seas wash completely over the pier. 

1108. Conneaut, Lake Erie, Ohio. — Some 75 feet of hose were provided 
fDr washing and fire protection. A fence was built, inclosing the light- 
house premises. A concrete cement walk about 131 running feet long 
was built. Various repairs were made. 

The following recommendation, made in the Board's last annual 
report, is renewed: 

This Hght was established in 1835, as a guide to vessels enteriijg the harbor of 
Conneaut, and it was placed on the outer end of the west pier. The commerce of 
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the place was not maiatained and the pieia were allowed to decay and fall to roia. 
In 1885 the pier was so much decayed that the beacon was insecure and it was 
removed to the bluff on shore. A new and extensive enterprise is now estaft)li8hed 
at Conneaut, which will probably make it a leading port in the shipment of iron 
and coal. The harbor is being improved at great expense, and lights to mark the 
entrance are now important. The old beacon npon the hill, which is of little use as 
a guide to the haibor or as a coast light, is now so far decayed, except as to the 
lantern, as to be unfit to move to the pierhead. It is therefore recommended that an 
appropriation of $2,500 be made for the construction of a new beacon on the end of 
the pier, and for a second beacon near the shore to form the rear beacon of a range, 
the two beacons to be connected by an elevated walk on the west pier. When the 
range is completed the present lights can be discontinued. 

1109j 1110. Ashtabula, entrance to Ashtabula Earbor, Lake Erie^ 
Ohio. — Some 633 feet of elevated walk were rebuilt on the west pier. 
Alterations to the keeper's dwelling under contract were completed. 
The building of an oil house was authorized, and the brick for its lining 
was purchased and delivered. 

1111. Fairport main light, mouth of Grand River, Lake Erie, Ohio. — 
A roof was built over the covered way, and the old fence about the 
light-house grounds was replaced. Extensive repairs were made. 

1112^ 1113. — Fairport Pierhead (front), mouth of Grand River, Lake 
Erie, 0/ao.— This beacon, situated on the east pier, was moved north- 
ward about 122 feet over a section of the pier recently built to a point 
about 21 feet from the outer end; and about 134 running feet of 
elevated walk were built, connecting the beacon with the north end of 
the old elevated walk. The deck of this new section of the pier being 
higher than the old part, the focal plane of the light was raised 2 feet 
above its former height. Various repairs were made. 

— . Cleveland, on the hill at the east side of Cleveland Harbor, Ohio 
(discontinued). --A fire in the vicinity of this station in December, 1894, 
damaged the keeper's dwelling and light-house lot, and cracked seven 
panes of glass in the tower lantern. This required quite extensive 
repairs to the dwelling. To insure the safety of the 3J-order lens still 
remaining in the tower lantern, the lantern was inclosed with a sheath- 
ing of matched boards. The trees and shrubbery killed by the heiat 
were removed ; the lawn was reseeded and otherwise improved by new 
sodding borders of walks and driveway. Some 42 feet of tight board 
fence and 20 feet of picket fence on the boundary line of the lot were 
repaired. Various repairs were made. 

1115. Cleveland Breakwater, entrance to Cleveland Harbor, Lake Erie, 
Ohio. — About 225 tons of riprap stone were placed around the crib and 
inside of the pile protection to provide greater security to its struc- 
tures and to reduce the vibration of the tower during high winds and 
seas which strike with great force. A fence 2 J feet high by about 18 
feet long was built on the west side of the platform to prevent coal 
from falling overboard. Various repairs were made. 
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The residents of Cleveland were annoyed by the blasts of the whistle. 
A reflector, therefore, is to be bnilt to carry the sound as far as possible 
on the lake and reduce it on the land. The characteristic of the signal 
was changed to 1 blast of 3 seconds i)er minute instead of 2 per minute. 

1116, Cleveland^ east pier, entrance to Cleveland Harbor^ Lake JErie, 
Ohio. — Some 42 feet of the elevated walk on this pier were removed 
fnvm the inner end, and 12 feet were rebuilt and provided with steps 
leading from the pier deck to the deck of the walk. The boathouse 
received general repairs and was moved back into place. The United 
States has leased this pier to the Pennsylvania Railroad Company^ 
which is making improvements in the vicinity that will render 
further maintenance of an elevated walk on the pier within that limit 
unnecessary. 

1118j 1119. Black River Pierhead rwage lights. Lake Erie. Ohio. — The 
rear beacon was rebuilt at a point farther removed from the channel; 
The light was first shown from the new torwer on August 25, 1894. The 
steamer Caledonia ran into cross-ties under the tower on the outer end 
of the pier at this station, while entering the harbor on November 2, 
1894, moving and doing some injury to the beacon, which was repaired 
by the steamer's agent. About 60 feet of the inshore end of the ele- 
vated walk on the west pier were repaired and rebuilt. On the night 
of June 24, 1895, the schooner Mabel Wilson, while getting out of the 
harbor, made lines fast to the legs of the elevated walk on the west 
pier, breaking them and slightly injuring other parts of the walk. Her 
agent was requested to pay the estimated cost of repair. Various 
repairs were made. 

1124^ 1125. Sandusky BoAf ro/nge, Lake Eriej Ohio. — Contracts were 
made for building the crib foundations, the keeper's dwelling, and both 
beacons for this light-station, to be completed during the present season. 
The act approved August 18, 1894, appropriated $25,000 for moving 
and rebuilding the range lights and keeper's dwelling. Designs for 
the buildings and foundations were prepared, contracjbs were made for 
the construction of two cribs and stone foundations for the keeper's 
dwelling and front and rear beacons. The contract for the first-named 
provides for the completion of the work by October 30, 1895, and that 
for the second-named by April 1, 1896. 

— . South Bass Island, Lake Erie, Ohio. — By the act approved August 
18, 1894, an appropriation of $8,600 was made for the establishment 
of this light-station. A lot containing about 2 acres of land on the 
extreme southwestern point of South Bass Island was purchased for a 
site. Delay in completing the transfer of this property to the United 
Statea was due to the time required by the grantor for the preparation 
of the abstract of title, so that it was impracticable to commence the 
erection of the station buildings in this fiscal year. 
6603 L H 10 
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1134 y 1135y 1136. Maumee Bay ranges ^ Lake Erie^ Ofeio.— The g'as- 
lights of two beacons and the old lantern of another were replaced, by 
lens lanterns, and the main range in the straight channel was modi tied. 
so that the lights show in both directions. The lights were first exhib- 
ited on July 20, 1894, with the new lanterns. The superstructures of 
the east and main cribs were rebuilt. A contract was made for fur- 
nishing stone riprap about the main crib to increase its stability and 
protect it against ice. An appropriation of $20,000 was made by tlie 
act approved August 18, 1894, for establishing a new beacon at each 
end of the range, to form a range both outward and inward in the line 
of the new straight channel in Maumee Bay. As it is insuflBcient for 
the purpose no steps have as yet been taken to construct these beacons. 

1137, 1138, Manhattan range lights , Maumee Bay, Lake Erie, Ohio, — 
Two wooden beacons, a keeper's dwelling, boathouse, and wood shed 
were built. The beacons were furnished with ilhiminating apparatus 
taken from the discontinued Maumee inner range lights. The lights 
were first shown in 1895, on the opening of navigation. This range 
has made the further maintenance of the Maumee outer, middle, and 
inner ranges unnecessary. ' 

— . Maumee Outer ranges, Maumee Bay, Lake Erie, Ohio. — On the 
establishment of the Manhattan range lights at North Toledo, on the 
opening of navigation, 1895, these lights being of no further use were 
discontinued. The illuminating apparatus was sent to the Bufialo 
light-house depot for storage. 

— . Maumee Middle range, Maumee Bay, Lake Erie, Ohio, — The lights 
of this range were discontinued on the establishment of the Manhattan 
range lights, and the illuminating apparatus was sent to the Buffalo 
light-house depot for storage. 

— . Maumee Inner range, Maumee Bay, Lake Erie, Ohio, — A fire 
destroyed about 300 running feet of the reservation division fence. 
The front beacon was saved by the local fire department. Buildings 
reerected close tp the boundary line of the light-house lot make it 
unnecessary to restore that portion of the destroyed fence. The lights 
of this range were discontinued on the establishment of the Manhattan 
range at North Toledo, and the illuminating api)aratus was transferred 
to the latter for lighting the beacons of that range. 

— . Oibraltar, Michigan (discontinued), — The buildings and grounds 
were sold at public auction. The lantern and iron stairway of the 
tower were reserved. 

1145, 1146. Orosse Isle north channel range lights, Detroit River, Mich- 
igan, — The two beacon lights of this range, completed in June, 1894, 
were first exhibited on July 16, 1894. At the front beacon a riprap of 
stone was placed around the pile foundations; iron davits with hoisting 
gear were placed on the foundation of the beacon. A small frame 
structure was built on the site of the rear beacon, to be used as a store- 
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house and shed, and also as a shelter for the keeper, there being no 
keeper's dwelling here. The open framework of each of the beacons 
of this range was inclosed and painted, and a balcony with a hand rail 
was provided just beneath the lanterns. Four stones were set, one at 
each corner, to mark the boundaries of the lot purchased for and occu- 
pied by the rear beacon. The stones are of granite, 4 feet long, dressed 
to a surface 8 inches scjuare on top and 6 inches down on each side. In 
the center of the top of each is drilled a hole, with letters U. S. L. H. E, 
cut around it. A dwelling is urgently needed for the keeper at this 
station. There is no place where the keeper can live in the vicinity, 
and he is now quartered in the wood shed. 

The following recommendation was made in the Board's last annual 
report: 

The site was paid for and the beacons were completed, but funds have not permit- 
ted the erection of a dwelling. The beacons are situated near the north end of the 
island, where the houses are almost exclusively owned and occupied by summer res- 
idents, and there is no place where a keeper can live within a reasonable distance. 
The construction of a dwelling is, therefore, essential to the proper maintenance of 
the lights. A suitable dwelling may be constructed for $3,500, and an appropriation 
of that amount is recommended for the purpose. 

1147^ 1148. Grosse Isle south channel range lights^ Detroit River ^ Mich- 
igan, — The iron rear beacon was blown over on September 3, 1894, and 
was completely wrecked above the second lower section. A temporary 
wooden tower, 78 feet high above the base, was erected without discon- 
tinuing the light, which was displayed at various heights as the work 
progressed. The lights were shown from the temporary structure 79 
feet above the river level. The upper two sections of the front beacon 
were then removed, the target was lowered correspondingly, and the 
focal plane of the light was fixed at bQ feet above the water level. New 
beacons were erected upon the same foundations, enlarged by the driv- 
ing of four additional piles at each. 

The beacons were suflBciently advanced in construction to permit the 
display of both of the lights of the range from the beacon lanterns in 
1895 on the opening of navigation. These wooden beacons are square, 
pyramidal, inclosed, with a gallery below the lantern, and surmounted 
by an octagonal lantern having three panes of glass and a copper roof. 
The focal planes of the lights are 30 and 50 feet, respectively, above the 
mean level of the river. Eepairs were made to the lanterns and burners 
used in the range beacons. 

The following recommendation was made in the Board's last two 
annual reports : 

A new dwelling is needed for the keeper of this range. He is now living in a 
dwelling on Mamajuda. which is not only unsuitable for the purpose but is too far 
away. It is deemed dangerous for the keeper to live on the side of the channel 
opposite to the lights. A proper dwelling can be built on a foundation partially in 
the water for not exceediug $5,000, and it is recommended that this amount be 
appropriated for that purpose. 
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1149y 1150. Mamajuda Island ranffe lights Detroit River ^ Miehiga%. — 
The front beacon light, which was completed in June, 1894, was first 
exhibited by the middle of the following month. This beacon, with tlie 
main hght, forms a range to keep vessels off the upper shoals between 
Grassy Island and Mamajuda Island. A layer of stone was placed, 
along the water line of this island to protect it against the wash of the 
waves and the current of the river. Some 19 cords were placed on the 
north side, 2 cords on the west side the length of the boathouse, and. 
about 58 cords on the south side. The foundation of the front beacon 
was surrounded by a riprap of stone to protect the beacon against the 
ice. Various repairs were made. 

1151. Grassy Island south channel range^ on or near Grassy Island j 
Detroit Riverj Michigan. — By the act approved March 2, 1895, an 
appropriation of $6,700 was made for completing the lighting of the 
north and south ends of this island. This beacon in range with Grassy 
Island light will serve to keep vessels off the south shoals between 
Mamajuda and Grassy Island. 

115^. Grassy Island^ on Grassy Island Shoalj Detroit River^ Mich- 
igan. — About 2,380 tons of riprap stone were placed around the island 
under contract to protect the interior, which was fast washing away by 
reason of the decay of the wooden sheet piling which encircles the 
station. . 

1153j 1154. Grassy Island north channel range^ Grassy Island^ Detroit 
River, Michigan.— For the establishment of this and Grassy Island 
south channel range $6,700 was appropriated by the act approved 
March 2, 1895. A survey was made covering an area of 2,400 feet by 
200 feet; borings were made to determine the character of the bottom, 
and the proposed range line was staked out. A map of this survey was 
prepared. 

1155, 1156. Gijbssy Island (Ecorse) range lights^ Detroit River j Mich- 
igan.-^ An additional appropriation of $1,600 for completing these range 
lights was made by the ace approved August 18, 1894. Two inclosed 
wooden beacons were built by a contract which required their comple- 
tion by June 30, 1896. When the illuminating apparatus is put into 
the lanterns of the beacons, they will be ready for lighting. A riprap 
protection work of stone was placed around the foundations of the bea- 
cons. The lights of this rang^e are located on the flats, in water about 
3i feet deep, in front of a wide marsh. The nearest place where a 
keeper could reside is in the village of Ecorse, about three-fourths of 
a mile distant in a direct line. If he should live there it would be nec- 
essary to row fully a mile. This would be quite difficult at times, as 
the ice forms and remains m the shallow water while the main channel 
is open. The light- house reservation, which is 100 feet wide and about 
700 feet long, is entirely submerged, and. the bottom is so soft that a 
secure foundation can be had only upon i^iles protected with riprap 
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stone. It is indispensable to the proper care of this station that the 
keeper live on its site. This can be made possible only by the erection 
here of a keeper's dvrelling. It Is estimated that a suitable one can 
be erected for $5,000 and it is recommended that an appropriation of 
this amount be made therefw. 

REPAIRS. 

At each of the following-named stations repairs, more or less exten- 
sive, were made during the year: 



1072. Ogdensburg, N. Y. 

1077. Tibbetts PoiDt, N. Y. 

1078. Sacketts Harbor, N.Y. 

1079. GaUoo Island, N. Y. 

1080. Stony Point, N. y. 

1082. Oswego Breakwater, N. Y. 
1088, 1089. Genesee, N. Y. 
1092. Thirty-Mile Point, N. Y. 
1095. Niagara River range, N. Y. 
1098. Buffalo Breakwater, N. Y. 
1100, 1101. Dunkirk, N. Y. 



1102. Erie, Pa. 

1109. Ashtabula, Ohio. 

1115. Cleveland Breakwater, Ohio. 

1120. Vermilion, Ohio. 

1121. Huron, Ohio. 
1122,1123. Cedar Point, Ohio. 
1126,1127,1128. Sandusky Bay ranges, 

Ohio. 
1139. Monroe, Mich. 
1141. Detroit River (Bar Point), Mich. 



LIGHT-VESSELS. 

1140. Bar Point light-vessel^ No. 59, Lake Erie, Michigan. — This ves- 
sel was removed from her station December 11, 1894, and placed in 
winter quarters at Detroit. She was returned to her station on April 
9, 1895. She is in good condition. 

1142. LimeMln Crossing light-vessel (south). No. 64, Detroit River^ 
Michigan. — This vessel was removed from her station on December 11, 
1894, and placed in winter quarters at Detroit. On April 10, 1895, she 
was replaced on her station. She is in good condition. 

1143. LimeMln Crossing light vessel {north), No. 65, Detroit River, 
Michigan. — This vessel was removed from her station on December 11, 
1894, and placed in winter quarters at Detroit. On April 10, 1895, she 
was replaced on her station. She is in good condition. 

1144. Ballard Reef light-vessel. No. 63, Detroit River, Michigan. — This 
vessel was removed from her station on December 11, 1894, and was 
placed in winter quarters at Detroit. On April 10, 1895, she was 
replaced on her station. She is in good condition. 

FOG SIGNAXS OPERATED BY STEAM OB HOT AIR. 

1088. Genesee, LaTce Ontario, New York. — This 6-inch steam whistle 
was in operation some 220 hours, consuming about 10 tons of coal. 

1098. Buffalo Breakwater {north end), Lake Erie, New York. — This 
10-inch steam whistle was in operation some 541 hours, consuming about 
35 tons of coal. On June 1, 1895, the interval between blasts was 
increased from 27 seconds to 57 seconds. A sounding board is being 
erected to throw the sound toward the lake and from the city. 
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1109. AshtabulUj Lake Erie^ Ohio. — This 6-incb steam whistle was in 
operation nearly 155 hours, consuming 8 tons of coal. 

1115. Cleveland Breakwater (east end), Lake Erie, Ohio. — This lO-incb 
steam whistle was in operation some 863 hours, consuming nearly 47 
tons of coal. A modification of the characteristics of this fog signal, 
similar to the one reported at the Buffalo Breakwater signal, will sooii 
be made. 

1140. Bar Point light-vessel, No, 59, Lake Erie, Michigan. — This 6-incli 
steam whistle was in operation some 200 hours, consuming nearly 8 tons 
of coal. 

1141. Detroit River {Bar Point), Lake Erie, Michigan. — This steam 
whistle was in operation nearly 264 hours, consuming about 15 tons of 
coal. 

The three fog bells of the district are in good condition, and the 
machinery operating them is working well. 

BUOYAGE. 

The buoyage of the district is in good condition. The light-house 
tender Maze cared for the buoys in Lake Erie and Detroit River, and 
placed those in Niagara River. Eleven new buoys were placed, one in 
the straight channel of Maumee Bay, Ohio, opiwsite the crib in San- 
dusky Bay, Ohio, and two in the outer channel at Sandusky, Ohio. 
Six unlisted dock channel buoys were placed in Sandusky Bay, also 
an unlisted buoy near the sunken cribwork of Buffalo Breakwater. 
Seventeen buoys were discontinued in the old channel at Sandusky, 
Ohio. On June 25, 1895, two gas buoys and an ice buoy were received 
from the general light-house depot. 

DEPOTS. 

Rock Island, New York, — No repairs were made. The depot is in 
fair condition. 

Buffalo, N, Y.— A dredging plant Avas employed in dredging in front 
of the buoy house at this place, and in the slip occupied by the light- 
house tender Haze to provide sufficient depth of water for the tender 
to reach her berth without taking ground. A dei)th of 13 to 14 feet of 
water was obtained in front of the dock, and in the slip, up to within 
50 feet from the head. 

Erie, Pa. — The roof of the buoy house was reshingled. The depot 
is now in fair condition. 

Sandusky, Ohio. — The construction of a buoy house at Cedar Point is 
under contract. The buoy house is in poor condition. 

Maumee Bay, Ohio. — No repairs were made. 
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TENDER. 

The Haze, — This screw steamer is in fair condition, considering that 
she is 21 years old. Repairs are necessary each year, particularly to 
her engine and boiler, the latter of which is in such a condition that it 
may become useless at any moment. Continued patching is necessary. 
She has been employed during the year in caring for the buoyage of 
Lake Erie and Detroit River, in painting and whitewashing the depot 
buildings, fences, and buoy sheds, in making inspections, and in land- 
ing supplies at light-stations. Sbe went into winter quarters on Decem- 
ber 20, 1894, when most of her crew was discharged. She left Detroit 
April 9, 1895, on the buoy trip, and to place the light- vessels' and after 
completing that work, began, on May 21, the supply of the stations, 
finishing on June 23, 1896. During the year she ran some 5,869 miles« 
consuming about 271 tons of coal. 
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ELEVENTH DISTRICT. 

This district extends from the mouth of the River Rouge, Detroit 
River, Michigan, to the westerly end of Lake Superior. It embraces 
all aids to navigation on the United States shores and waters of Lakes 
St. Clair, Huron, and Superior, the upper part of the Detroit River, 
the St. Clair and St. Marys rivers, and that part of the Straits of Macki- 
nac lying to the eastward of a line drawn across the straits just to the 
eastward of Old Mackinac Point light-station, Michigan. 

Inspector. — Commander William W. Mead, United States Navy. 

Engineer. — Maj. Milton B. Adams, Corps of Engineers, United States 
Army. 

There are in the district — 

Light-houaes and beacon lights, including 18 post lights 165 

Light-ships in position 3 

Day or unlighted beacons 1 

Fog signals operated by steam 24 

Fog signals operated by clockwork 4 

Bell buoys in position 2 

Other buoys in position 322 

Steamer Marigold^ buoy tender, and for supply and inspection 1 

Steam barge Warringtony buoy tender, and for construction and repair 1 

Steamer Amaranth^ for construction and repair 1 

Steam launch Lotus, for construction and repair 1 

Launch of Amaranth^ for construction and repair 1 

LIGHT-STATIONS. 

1160. Windmill Pointy Detroit River^ Michigan. — The roadway lead- 
ing from the right of way through the station was covered with 200 
cubic yards of sand and graded. Minor repairs were made. 

1163-1172. St. Clair River beacon and range lights. — Some trouble has 
been experienced with some of the Funck lanterns when there is a 
strong wind. The piles forming the cluster known as Middle No. 
6 will require redriving; in other respects these lights are in good 
condition. 

— . Lake St Clair lights, Michigan, — The new 20-foot channel begins 
at a point IJ miles ENE. of Windmill Point and runs NE. | E. about 
6| miles, where the natural depth of water is something over 20 feet. 
This portion of the channel, when completed, is to be 800 feet wide, 
with a mean depth at low water of 20 feet. 

The dredged channel again begins at a point 2^ miles SW. | S. from 
the southern entrance to the ship canal, but decreases in width as the 
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canal is approached. This upper stretch is now fairly marked by the 
St. Clair Flats Canal lights, but it is believed to be necessary to have 
additional hghts at the southern entrance to this cut, as in thick 
weather vessels of extreme draft would have difficulty in finding it, and 
it is therefore proposed that two gas buoys be placed there. 

The best way of lighting the lower stretch would seem to be by plac- 
ing range lights on the prolongation of the axis of the channel^ but this 
is impracticable, as it would place the lights on Canadian soil. The 
only other practicable means of lighting it will be by establishing crib 
lights along the edge of the cut. It is therefore proposed to place a 
crib with a keeper's dwelling on the western edge at the southwest end 
of this cut at a point IJ miles ENE. from Windmill Point, from which 
to exhibit a proper light. About a mile NE. J E. from this spot another 
crib should be placed, from which to exhibit a small light. On the oppo- 
site side of the dredged cut, and at a point about 1 J miles to the north- 
eastward from the second crib, it is proposed to place athird crib, from 
which to exhibit two lens lanterns, one white and one red. To mark 
the northeastern end of this cut it is proposed to place Grossepoint 
light- vessel, and moor her on the eastern edge of the channel. With 
the establishment of these lights there will be no further need for the 
Grossepoint beacon. It is estimated that this new dredged channel can 
be lighted in the manner proposed for not exceeding $20,000^ and it is 
recommended that an appropriation of this amount be made therefor. 

1181. Fort Oratiotj Lake Huroyij Michigan, — A change in the charac- 
teristics of the fog signal was made on the opening of navigation, 1895. 
Defective fog-signal boiler No. 1 was taken down and replaced with a 
new Eoberts boiler. The old engine was also placed on a brick founda- 
tion for use in connection with this boiler and pipe connections were 
made. An iron hand railing was placed in the tower. The light-house 
reservation was entirely inclosed with a new fence and the marshy 
places on the west side were filled up. Various repairs were made. 

1197, Thunder Bay Island^ Lake Huron, Michigan. — The boathouse and 
boat ways were thoroughly rebuilt. Various repairs were made. 

1201» Forty-Mile Point, Lake Huron, Michigan, — An appropriation of 
$25,000 was made for the establishment of a light and fog signal here 
by the act approved August 18, 1894. Negotiations for the purchase 
of the site were begun in September. The offer to sell a site for a 
light-station for $200 was accepted. Contracts were made for two fog- 
signal boilers, and the boilers are now under construction. Prelimi- 
nary plans, general description, and detailed estimate of cost of the 
light-house tower and keeper's dwelling, with other buildings for this 
light-station, were made. 

1J202, Spectacle Beef, Lake Huron, Michigan, — The foundation crib, 
which was damaged by ice, was thoroughly repaired. Various other 
repairs were made. 
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1203. Detour^ Lake Huron, Michigan. — The material required for con- 
verting the old unused fog-signal bouse into a barn was purchased and 
delivered. Contracts were entered into for one fog-signal boiler. 
Various repairs were made. 

1204, Round Island^ Straits of Mackina^^ Lake Huron^ Michigan. — An 
appropriation of $15,000 was made in the act approved August 18, 1894, 
for the establishment of a light and steam fog signal on this island. 
Plans, specifications, and estimate of cost for a light and fog-signal sta- 
tion were prepared and contracts were made for two fog-signal boilers. 
Detailed plans and specifications for the metal work, and detailed 
plans of the buildings, with specifications for the erection of the sta- 
tion were made. Contracts were made for the completion and delivery 
of the metal work for this light- station, and for the construction and 
erection of the light and fog signal. 

1207. Cheboygan, Straits of Mackinac, Michigan. — A well was driven 
and provided with a galvanized-iron tank. Minor repairs were made. 

1209. Cheboygan River range [front), Straits of Mackinac, Michigan. — 
A walk was laid from the dwelling to the river. A walk 11 by 33 feet 
was built, the fences were repaired, and two legs of the tower were 
spliced to renew the lower portions, which were decayed. Various 
repairs were made. 

1213-1255. St. Marys River lights, from Pipe Island to Sault Ste. 
Marie, Michigan. — Negotiations to obtain full title to the leased sites 
upon which Harwood Point range. East Keebish range, Indian Point 
range, and Partridge Point and Topsail Island ranges are erected have 
been pending since July, 1894. Various repairs were made. These 
lights are in good condition and well cared for with the following 
exceptions : 

Lower Lake George. — The capsized crib on which has been erected 
the post on which the lantern is hoisted will probably not last through 
another winter and will have to be replaced. 

Middle Lake George. — The crib on which the keeper's house and light 
stand is listed over to the westward, but is still serviceable. The lan- 
terns in use were repaired. 

Upper Lake George. — The crib on which the light stands is listed over 
considerably to the southward, but is still serviceable. 

Church Point. — The crib is listed over to the northeast, but is still 
serviceable. 

A light was established at Churchville Point during the season of 
1894 and is in good condition. 

1215, 1216. Pilot Island range, St. Marys River, Michigan. — These 
ranges were established and the lights were shown on October 15, 1894, 
for the first time. Material was purchased for a watch room and was 
delivered at Pilot Island by the Amaranth. 
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1218. Winter Point range {rear), St. Marys River ^ Michigan, — The con- 
struction of the foundation piers and moving the light-tower back 
across the peninsula were completed. The tower was moved November 
15, 1894, from the old to the new site, a distance of 545 feet, making 
the distance between the ranges 675 feet. A brick foundation was laid 
for the oil house and the structure was moved 505 feet and placed. 
Some 545 feet of footwalk 2 feet wide, elevated on cedar posts, were 
built, connecting the front and rear lights. Material was purchased 
for inclosing the foundation of the dwelling, constructing a foundation 
pier, and repairing the roof of the dwelling. 

1236-1238, Lake George Grihs. St, Marys River, Michigan, — A contract 
was made for furnishing the lumber for levehng and repairing the cribs. 

1240, Ghurchville Point, St, Marys River, Michigan, — This light was 
established and was shown on October 1, 1894, for the first time. 

1256-1280, Hay Lake Channel, St, Marys River, Michigan, — The act 
approved August 18, 1894, i)rovided $43,550 for lighting Hay Lake 
Channel. Plans with estimate of cost for building five new cribs and 
for erecting a superstructure on an old substructure were made and 
the lowest bids were accepted. The stone required for the foundations 
of the five cribs was purchased and 395 cords placed at the various 
sites. A careful survey of the channel was made, and all sites were 
sounded and locations buoyed. Plans, specifications, and detailed 
estimates of cost for all of the proposed structures were made. A 
design for a skeleton tower for ranges on that channel, with general 
description and calculations, was made. 

Negotiations relative to the purchase of the sites upon which to erect 
light-stations were instituted, and title papers to a site at Six-Mile 
Point were obtained and forwarded Ai>ril 8 to the United States attor- 
ney for his opinion. The deed for the land required for the site for the 
rear range at Six-Mile Point was recorded. Contracts were made for 
furnishing the material for the erection of light-stations and other 
supplies. Material was i)urchased and loaded on to the tender War- 
rington for delivery and a working party was organized, ready to begin 
operations early in May. Bids were opened April 15 for furnishing and 
delivering seven skeleton iron towers and contracts for furnishing these 
towers were made. The material for the work was unloaded in May at 
the proper stations by the tender Warrington and stored; a camp was 
built, including cook house, mess room, place for storage of tools, 
sleeping quarters for the men, etc., at the head of Neebish Island. At 
lot No^ 3 the site for the keeper's dwelling was cleared and drained, 
the cellar excavated, cement footings laid, a drain put in, and the 
building of lamp houses for stations Nos. 2, 4, and 6 was begun. The 
framing of the cribs at Sault Ste. Marie was well advanced. Cribs Nos. 
17 and 19 were completed and towed to their respective sites and crib 
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17 was sunk in place, filled with ballast stone, and banked around the 
outside with riprap stone. 

During June stations Nos. 2, 4, and 6 on the dike were completed. 
At station 7 the crib was sunk in place and ballasted and the greater 
portion of the oak planking was done. At station 9 the crib was sunk 
in pla(5e and ballasted to water level. At Nine-Mile Point the crib wa« 
towed to the site and anchored. At stations 17 and 18 the cribs were 
completed. At stations 19 and 21 the piles for the foundations were 
driven and the materials for the construction of the foundation super- 
structures were delivered at the sites. At station 20 bricks were deliv- 
ered for- the foundation piers for the tower. Station 22 was completed, 
and at stations 22 and 24 posts and lamphouses were completed, ready 
to place, and the crib for station 25 was completed, ready to tow to the 
site. 

1282. St. Marys Falls Ganaly south pier^ St. Marys River, Michigan, — 
The iron tower, which was shifted out of plumb by a collision with the 
schooner H. A. Hagood, was replaced in position. Various repairs were 
made. 

1288. Whitefish Point, Lake Superior, Miohigan.— The materials for 
alterations and additions to the keeper's dwelling were purchased and 
delivered. The materials for repairs to the sidewalks and to the founda- 
ation of the keeper's dwelling and the supplies for the working painty 
at this station were landed and stored, and a camp was established, 
consisting of cook house, mess room, house for storage of tools, and 
quarters for the men. The work was finished in June, 1895. The 
characteristics of the light-tower were changed from brown to white, 
that it might be more prominent as a day mark. 

1289. Grand Marais harbor of refuge, Lake Superior, Michigan. — The 
act approved March 2, 1895, provided $15,000 for a light and bell at 
this harbor. Preliminary plans, general description of buildings, and 
an estimate of cost for a light- station were made. 

1290. Big Sable, Lake Superior, Miehigam,. — A brick oil house with 
metal roof, door, and shelving was built. 

The following statement, made in the Board's last two annual reports, 
is repeated : 

The establishment of a steam fog signal here, at a cost not to exceed $5,500, was 
authorized by the act approved February 15, 1893, but no appropriation therefor has 
yet been made. The Board recommends that the amount named be appropriated* 

1296. Marquette Breakwater, Jjake Superior, Michigan. — This light 
tower was moved to the end of the breakwater and a new foundation 
and cellar for the carbureter of the gasoline machine was built at the 
end of the breakwater. Connections were made with the gasoHne 
machine and the light was again shown on October 1, 1894, from the 
tower in its new position. 
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U996. Big Bay Pointj Lake Superior, Michigan.— An appropriation of 
$25,000 was made in the act approved August 18, 1894. An ofler to 
sell a site was accepted, and request was made for the necessary title 
papers. Contract was made for furnishing two fog-signal boilers. 

1305-1308. Portage Lake and River^ Michigan.-'The four post lights 
for the lighting of this lake and river, heretofore in charge of the War 
Department, were transferred to and taken charge of by the Light- 
House Establishment on October 27, 1894. 

1309. Mendota, Bete Orise Bay, Lake Superior, Michigan.— An appro- 
priation of $7,500 was made by the act approved March 2, 1895, for 
this station. Plans, general description, and estimates of cost of a 
keeper's dwelling and a light were made. 

1310. Manitou, Lake Superior, Michigan. — A brick oil house was 
erected. The illuminating and fog-signal apparatus was overhauled 
and repaired. Various repairs were made. 

1312. Copper Harbor, Lake Superior, Michigan. — A boat landing was 
built. A barbed- wire fence was stretched across the point of the light- 
house reservation. 

1315. Eagle Harbor, Lake Superior, Michigan. — The illuminating ap- 
paratus was overhauled and repaired. The act approved March 2, 
1895, provided $5,000 for the establishment of a fog signal here. Plans 
and detailed estimate of cost of its establishment were made. 

1316, 1317. Haggle Harbor range. Lake Superior, Michigan. — About 
1,000 running feet of plank foot walk, elevated 2 feet above the marsh, 
and connecting the front and rear range, were renewed. Minor repairs 
were made. 

1320. Portage Lake Ship Canal Pierhead, Lake Superior, Michigan. — A 
portion of the elevated walk and the bridge connecting the walk at the 
angle of the pier were carried away on September 30 by a storm. The 
bridge, which is 35 feet long, was rebuilt, 100 feet of the walk renewed, 
and the hand and foot railing and plank for the entire length of the 
walk were replaced. The act approved March 2, 1895, provided $5,500 
for establishing a fog signal at this station. Plans and detailed estimate 
of cost of establishing a fog signal were made. Plans and detailed 
estimate of cost were made for converting the present bell tower into a 
beacon tower, by the addition of an upper story, and surmounting it 
with a cast-iron deck and laittern, and for constructing 150 running feet 
of elevated walk. The lumber for converting the bell tower into a 
beacon and for building an elevated walk was purchased. 

—. Portage Lake and River, lighting and buoying. Lake Superior, 
Michigan. — The following statement, made in the Board's last annual 
report, is repeated: 

A joint report recommending the lighting and bnoyingof this lake and river was 
transmitted by the inspector and engineer of the Eleventh light-honse district on 
November 10, 1893. 
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The following is a recapitulation of the lights therein recommended: 

(1) One tubular-lantern (white) light on south end of east pier of ship canal. 

(2) One lens-lantern (8-day white) light on crib near mouth of Pilgrim River. 

(3) Range, two tubular lanterns (white) at head of Portage River. 

(4) Range, two tubular lanterns (white) on Princess Point. 

(5) Three pile clusters, with red lanterns, to mark channel around Princess Point. 

(6) Possibly an additional white light to form range with pile cluster light. 

(7) Range, two tubular lanterns (white) to mark channel through cuts Nos. 2, 3, 
and 4. 

(8) Range, two tubular lanterns (white) to lead through channel past Halles 
Landing. 

The above lights, if established, will, it is believed, render the navigation of 
Portage Lake and River feasible and safe at night. For the construction of the 
above, the fitting and supplying of tho necessary buoys, 60 in number, maintenance 
of the system, etc., for one season, the purchase of sites and the construction of two 
suitable dwellings, an appropriation of $10,500 is recommended. 

1321, Fourteen- Mile roint, Lake Superior, Michigan. — This light was 
established on October 15, 1894. The buildings were completed by the 
end of the fiscal year. 

1324. Outer Island, Apostle Group, Lake Superior, Wisconsin. — A 
brick oil house was erected, with iron roof, door, and shelving, located 
60 feet southwest of the dwelling. 

1325. Michigan Island, Apostle Group, Lake Superior, Wisconsin. — A 
brick oil house was erected with metal roof, door, and shelving, located 
75 feet west of the dwelling. Various repairs were made. 

1327, Chequamegon light and fog signal. Lake Superior, Wisconsin. — The 
act approved March 2, 1895, provided $10,000 for moving and rebuild- 
ing the main La Pointe light and establishing a harbor bell and light 
at or near Chequamegon Point. Negotiations for the purchase of a 
site at the extreme point are in progress. 

1329. Devils Island, Apostle Group, Lake Superior, Wisconsin. — The 
title papers to this island were recorded in the proper office. Cession 
of jurisdiction was obtained from the State of Wisconsin. The com- 
pleting of this light-station, at a cost not to exceed $22,000, was 
authorized by the act approved February 15, 1893, but no appropriation 
was then made. The act approved March 2, 1895, appropriated $22,000 
"for constructing a permanent tower." As the completion of the sta- 
tion demands, in addition to the permanent tower, the building of 
additional quarters for keepers, and the purchase of a third-order lens 
to fully carry out the design, it is feared that under the wording of the 
act the work can not be done, as in order to do it economically the 
tower and dwelling should be built at one time. Recommendation is 
therefore made that the appropriation available for the completion of 
the station be made to include the erection of an additional keeper's 
dwelling. 
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1332-1349. Superior Bay and St. Louis Bay post lights^ Wisconsin 
and Minnesota,— Tha 18 post lights established here in 1893 were 
destroyed either by ice during the winter or by passing rafts during 
the season of navigation. Steps should be taken to provide more sub- 
stantial structures. An appropriation of $1,200 was made by the act 
approved August 5, 1892, for establishing post lights from Superior 
Bay entrance to Connors Point. This money is still available for this 
purpose. 

1350, 1351. Duluth rangcj Lake Superior, Minnesota, — A parabolic 
reflector was built to deaden the sound of the fog signals on the land- 
ward side. To do this the position of one of the whistles was changed 
where it passes through the roof and a platform was built just above 
the ridge of the house. On this i^latform the reflector was built, with 
a series of arches made of 2-inch stuff running from the face to the 
back, giving a solid joint for nailing on sheet iron. The entire surface 
was covered with heavy sheet iron and the whole apparatus was 
inclosed in a box filled with sawdust. 

After the reflector was placed trials were made to test its efficiency, 
with favorable results. The two whistles Avere sounded alternately, the 
one under the reflector and the oue not covered. The sound from the 
open whistle was very weak 12 minutes after the departure of the boat 
from Duluth, and 15 minutes after was inaudible, while the sound from 
the other whistle became very weak after 16 minutes and inaudible 
26 minutes thereafter. The boat was running about one sixth of a 
mile a minute, consequently the open whistle was inaudible over 2 
miles away and the one with reflector could be heard 4 miles away. It 
must therefore be assumed that the intensity of the sound toward the 
shore has been much reduced by the reflector. This belief is strength- 
ened by the fact that no further comx)laints have been received from 
the residents of Duluth. Various repairs were made. 

1352, Two Harbors, Lake Superior, Minnesota, — Plans and specifica- 
tions were prepared for converting the barn into a dwelling for the 
assistant keeper and contracts therefor were made. 

1353. Grand Maiais, Lake Superior ^ Minnesota, — The act approved 
March 2, 1895, provided $4,000 for the purchase of a site and the build- 
ing of a light-keeper's dwelling here out of the unexpended balance 
of the appropriation made in the act approved March 3, 1885. An 
offer of a site for a keeper's dwelling was accepted and steps are now 
being taken to obtain tide thereto. 
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REPAIRS. 



More or less extensive repairs were made at each of the follow^ing 
stations during the year : 



1157. Belle Isle, Mich. 

1164. St. Clair Flats range (rear), Mich. 

1165. St. Clair Flats Canal, lower, Mich. 
1167-1178. St. Clair River lights, Mich. 
1179, 1180. Fort Gratiot range, Mich. 

1183. Port Sanilac, Mich. 

1184. Sand Beach, east entrance, north 

main light, Mich. 

1188. Pointe aux Barques, Mich. 

1189. Port Austin Reef, Mich. 

1190. Saginaw River range (front), Mich. 

1192, Charity Island, Mich. 

1193. Tawa8,Mich. 

1195. Sturgeon Point, Mich. 

1196. Alpena, Mich. 

1198, 1199. Preaque Isle Harbor range, 

Mich. 
1200. Preaque Isle, Mich. 
1205. Boia Blanc, Mich. 



1211. Frying-Pan lalhJid, Mich. 

1212. Pipe Island, Mich. 

1283, 1284. St. Marys River range (lower), 

Mich. 
1287. Point Iroquois, Mich. 
1291. Graud Island, Mich. 
1295. Marquette, Mich. 

1299. Huron Island, Mich. 

1300. Stannard Rock, Mich. 

1301. Sand Point, Mich. 
1311. Gull Rock, Mich. 

1313, 1314. Copper Harbor range, Mich. 
1319. Portage Lake Ship Canal, Mich. 
1322. Ontonagon, Mich. 
1326. La Pointe, Wis. 

1330. Sand Island, Wis. 

1331. Superior Pierhead, Wis. 

1354. Isle Royale, Mich. 

1355. Passage Island, Mioh. 



LIGHT-SHIPS. 

1162. Orossepoint light vessel, ^o. 10, Lake 8t, Clair, Michigan. — This 
vessel was slightly repaired while laid up during winter months; a new 
windlass was placed in her and her outside planking was put in order. 
She is quite old and will not be serviceable much longer. 

1182. Lake Huron light-vessel, No. 61, at the foot of Lake Huron, Michi- 
gan. — Slight repairs were made during the winter months. She is now 
in good condition. 

1206, Poe Beef light-vessel, No. 62, Straits of Mackinac, Michigan. — 
Some slight repairs were made during the winter months. She is now 
in good condition. 

The following, which appeared in the Board's last two annual reports, 
is renewed : 

The establishment of a light -ship on this station, at a cost not to exceed $25,000. 
was authorized by the act approved February 15, 1893, but no appropriation therefor 
has yet been made. The Board recommends that the amount named be appropriated. 

A cheaply built vessel which is needed elsewhere is maintained at 
Poe Reef pending the appropriation which was authorized, but was 
not made, by the act approved February 15, 1893. 

FOa SIGNALS OPERATED BY STEAM OR HOT-AIR ENGINES. 

1181. Fort Gratiot, Mich. — This 8-inch steam whistle was in operation 
some 205 hours, and consumed about 10 tons of coal. 
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1182. Lake Huron light-vessely Michigan. — This G-inch steam whistle 
was in operation some 249 hoars, and consumed about 11 tons of coal. 

1184. Sand Beach (harbor of refuge) north main light^ Michigan. — This 
10-incli steam whistle was in operation some 313 hours, and consumed 
about 27 tons of coal. 

1189. Port Austin Reef Michigan. — This first-class steam siren was 
in operation some 279 hours, and consumed about 22 tons of coal. 

1197. Thunder Bay Island^ Michigan. — This lO-iuch steam whistle was 
in operation some 306 hours, and consumed about 18 tons of coal. 

1200. Presque Isle, Michigan. — This 10-inch steam whistle was in oper- 
ation some 359 hours, and consumed about 20 tons of coal. 

1202, Spectacle Reef Michigan. — This 10 inch steam whistle was in 
operation some 318 hours, and consumed about 14 tons of coal. 

1203. Detour, Mich, — This 10-inch steam whistle was in operation 
some 375 hours, and consumed about 22 tons of coal. 

1206. Poe Reef light-vessel, Michigan. —This 6-inch steam whistle was 
in operation some 519 hours, and consumed about 25 tons of coal. 

1207. Cheboygan, Mich, — This 10 inch steam whistle was in operation 
some 413 hours, and consumed about 33 tons of coal. 

1287. Point Iroquois, Michigan. — This 10-inch steam whistle was in 
operation some 412 hours, and consumed about 21 tons of coal. 

1288. Whitefish Point, Michigan. — This 10 inch steam whistle was in 
operation some 469 hours, and consumed about 29 tons of coal. 

1295. Marquette, Mich. — This 10-inch steam whistle was in operation 
some 415 hours, and consumed about 25 tons of coal. 

1299. Huron Island, Michigan,— This 10-inch steam whistle was in 
operation some 252 hours, and consumed about 14 tons of coal. 

1300. Stannard Rock, Michigan. — This 10-inch steam whistle was in 
operation some 156 hours, and consumed about 10 tons of coal. 

1310. Manitou, Mich, — This 10-inch steam whistle was in operation 
some 658 hours, and consumed about 38 tons of coal. 

1321. Fourteen-Mile Point, Michigan, — This 10-inch steam whistle^w^as 
in operation some 27 hours, and consumed about 1 ton of coal. It was 
established on October 15, 1894. 

1324. Outer Island, Wisconsin. — This 10-inch steam whistle was in 
operation some 478 hours, and consumed about 26 tons of coal. 

1326. La Pointe, Wis.— This 10-inch steam whistle was in operation 
some 695 hours, and consumed about 39 tons of coal. 

1329. Devils Island, Wisconsin. — This 10-inch steam whistle was in 
operation some 657 hours, and consumed about 27 tons of coal. 

1331. Siiperior Pierhead, Wisconsin.— This 6-inch steam whistle was 
in operation some 895 hours, and consumed about 44 tons of coal. 

1350. Duluth {front range), Minn. — This 10-inch steam whistle was in 
operation some 1,048 hours, and consumed about 45 tons of coal. 
6603 L H 11 
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1352. Two Harbors J Minn, — This lO-iucli steam whistle was iu opera- 
tion some 964 hours, and consumed about 50 tons of coal. 

1355. Passage Island^ Michigan. — This 10-inch steam whistle was in 
operation some 755 hours, and consumed about 35 tons of coal. 

BUOYAGE. 

The buoyage of Lake Huron and the St. Clair and Detroit rivers was 
cared for by the steam tender Marigold and is in good condition. One 
can buoy in Presque Isle Harbor, Michigan, was removed; the buoys in 
Lake Huron were taken up in November, markers being substituted, 
and were replaced in April. The buoys in St. Clair and Detroit rivers 
were allowed to remain iu position as late as possible, not being taken 
up until December 10, 1894. The buoyage for the remainder of the 
district is attended to by contract. In St. Marys Kiver one new spar 
buoy was placed on Vidal Shoal, 45 spar and 3 can buoys were placed 
in Hay Lake Channel, and 66 spar buoys in Superior and St. Louis 
bays. Sixty spar buoys and one can buoy were taken uv^er from the 
War Department in Portage Lake and Kiver. 

DEPOT. 

Detroit^ Mich. — The wharf was covered with a layer of 2-inch plank- 
ing, and the sidewalk in front of the depot site was renewed. A fence 
was rebuilt around the keeper's dwelling, and the house itself was 
repaired. 

TENDERS. 

The Marigold. — This iron screw steamer was placed in dry dock in 
April, 1894, for the examination of her stern bearings. These were 
found to be in good condition, but the rudder needed some itjpairs, which 
were made; her bottom was cleaned and painted, and she is now in good 
condition. She was almost constantly employed during the season of 
navigation on inspection and supply trips, coaling fog-signal stations, 
and in caring for buoys. In doing this she steamed ii,2l7 miles and 
consumed 586 tons of coal. 

The Warrington, — The defective parts of the galley range of this steam 
screw barge were renewed, a new stovepipe was provided, her hull was 
calked and painted, and irons were placed upon her bow. The inside 
woodwork was painted, the boilers and machinery were overhauled and 
rep«aired and put in good working condition. She was loaded at the 
Detroit light-house depot with materials for the construction of Hay 
Lake Channel light-stations and for repairs at Whitefish Point light- 
station. She left with the construction party for Hay Lake Channel 
May 5, and was continuously employed on that construction to June 30. 
During that time she steamed some 1,709 miles, and in so doing con- 
sumed about 160 tons of coal. 
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The Amaranth. — This steel screw steamer Was employed in delivering 
materials for the construction or repair o€ various light-stations, except 
while under repair or in winter quarters. Thorough repairs were made 
to her, consisting of a new bulkhead, making water tight compartments, 
repainting the entire bottom of her hull, and overhauling the steam 
radiator pipes. The engineer and assistant overhauled the machinery 
and steam pipes, and the crew painted the galley, pantry, officer's ward, 
room, cook's stateroom, staterooms and main deck, companion way, 
after cabin, texas, life preservers, and messroom stools, and varnished 
the companion and accommodation ladders. The tender was taken out 
of winter quarters and put into commission May 1, 1895. Durmg the 
year she delivered 8,048,000 pounds of material, steamed 6,839 miles, 
and in so doing consumed some 572 tons of coal ; while in winter quarters 
she consumed 120 tons of coal. 

Launch of Amaranth. — A worn-out injector of the boiler was replaced 
and a new propeller wheel was provided. 

Scow lighter, — One of the scows used for general service in the dis- 
trict was repaired. . The lower planks on each side and bottom were 
entirely renewed. 

Steam launch Lotus. — This steam launch was employed from May 1 
to June 30, 1895, in connection with the construction of Hay Lake 
Channel light-stations. She was used in transporting materials and 
in conveying workmen from station to station. 
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TWELFTH DISTRICT. 

This district extends from the boundary between California and 
Mexico to tbe boundary between California and Oregon. It embraces 
all aids to navigation on the seacoast, bays, rivers, and other tidal 
waters of California. 

Inspector, — Commander Henry E. Nichols, United States Navy. 

Engineer.— M.^]. William H. Heuer, Corps of Engineers, United 
States Army. 

There are in this district — 

I light-houses and lighted beacons, including 3 post lights 39 

Day or uulighted beacons 49 

.Lighted beacons used also as day marks 7 

Fog signals operated by steam 15 

Fog signals operated by clockwork 7 

Fog signals operated by hand 1 

Whistling buoys in position : 12 

Bell buoys in position * 6 

Other buoys in position 73 

Steamer Madrono f buoy tender, and for supply and inspection 1 

Steam launch of Madrono 1 

feteam launch Hazel 1 

LiaHT-HOUSES. 

889. Point Conception^ entrance to Santa Barbara Channel^ Califor- 
nia. — The water supply has been a source of trouble for some time. 
It came partly from a spring and partly from rain caught on the roofs 
of the light-house structures. The supply from the spring was forced 
by a hydraulic ram to the cisterns on the hill where the dwellings stand, 
and from there a pipe took the surplus to the cistern at the signal, lii 
this way the full supply of the spring could not be utilized at the sig- 
nal, where it was most necessary. To remedy this a plan was adopted 
to lead the water, through a pipe running along the face of the cliffs, 
from the spring to the cistern at the signal, the fall being sufficient to 
allow the water to flow into the latter by gravity. Near the cistern a 
hydraulic ram is to be placed to force up the hill what water is required 
for tlie dwelling. By this plan the entire capacity of the spring is 
available for the signal, and only what is absolutely needed for house- 
hold purposes need be diverted. At the end of the fiscal year this 
project was being carried out. Minor repairs were made. 
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— . Foint ArguellOj about 12 miles northwest of Point Conception^ sea- 
coast of California, — The followiug recommendation, which appeared 
in the Board's annual report for the last six years, is renewed: 

This point is about 12 nautical miles to the northward and westward of Point 
Conception. It is reported to be one of the foggiest places on the Pacific coast. In 
conseciuence of the sharp bend in the coast, the outlying rocks, and the almost con- 
stant fog that prevails, Point Argaello is one of the most important points on the 
coast fit which a light and fog-signal station should be established. The United 
States already owns the site which is deemed most suitable for the buildings. It is 
therefore estimated that the work can bo done at a cost not to exceed $35,000, and it 
is recommended that an appropriation of this amount be made therefor. 

890, San Luis Obispo^ seacoast of California, — The landing wharf and 
bridge approach thereto were severely damaged by the winter storms, 
and were in a dangerous condition. This wharf was built from a rock 
in the bay separated from the mainland by a narrow channel. A new 
wharf was built, supported on piles with chisel-pointed dowels project- 
ing from their lower ends and fitted with iron rings. The piles were 
lowered into place on the rock bottom and then revolved until the iron 
rings rested solidly on the rock. The inside supports were also fitted 
with dowels, seats.for which were hollowed out of the rock; the feet of 
the posts were afterwards filled around with concrete. The boat steps 
were extended 8 feet to allow landing at low tide. The bridge of the 
approach was removed and a new structure was erected. The channel 
was spanned by a truss bridge 45 feet long. The entire structure was 
decked, and a suitable hand rail was put up. 

892, Point Surj seacoast of California. — The new road from the sta- 
tion over the Sur ranch to the county road, in progress of construction 
at the close of the last fiscal year, was completed. Various minor 
repairs were made to the signal apparatus and to the upright boiler. 
Some 700 feet of water pipe were put in to extend the service to the 
barn. 

893, Point PinoSj entrance to Monterey Bay, California, — The following 
recommendation, which was made in the Board's annual report for the 
last six years, is renewed: 

The plot of land owned by the Government at this station does not touch the sea 
at any point on its boundary line. For convenience in landing stores and supplies 
it is essential that the United States should own the strip of laud between the light- 
house lot and the seacoast. The owners have offered to sell the land desired for 
$2,000, and the Board recommends that an appropriation be made for its purchase. 

Various repairs were made. 

896, Pigeon Pointy extreme end of Pigeon Pointy Pacific Ocean, Califor- 
nia. — The following recommendation made in the Board's last annual 
report is renewed : 

There are standing outside of the light-house site, but close to the fence inclosing 
the light-house structures, a fisherman's shanty and a hay bacn. If afire should 
break out in either of these buildings it would endanger the structures of the light- 
station. It is proposed, in order to obviate this danger, that an additional strip of 
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land to the eastward of the station, say 150 feet wide, he purchased and added to 
the light-house reservation. This, it is estimated, can he done for not exceeding 
$5,000, and it is recommended that an appropriation of this amount he made therefor. 

898. Farallon, on southeast Farallon Islety off the entrance to San 
Francisco Bay^ Pacific Ocean, California. — The pumps supplying the 
fog-signal boilers with water broke down, thus disabling the signal. 
A new Ko. 2 Hooker puinp was purchased, taken to the station by the 
light-house tender, and erected on the day the damage was reported, 
thus restoring the efficiency of the station. 

900, Fort Fointj San Francisco Bay, California, — On account of the 
breaking of the flume, which is not under the control of the Light- 
House Establishment, from which this station was furnished with 
water, the supply was cut oflP. It was necessary, therefore, to x>ur- 
chase a 25,000-gallon tank, which was erected near the dwellings, and 
filled with water from the army reservoir. As it was doubtful if suffi- 
cient water from this source could be spared to meet the requirements 
of the station, it was decided to construct a cement rain catchment on 
the hill just above the cistern. This work was in progress at the end 
of the year. 

— . Quarry Pointy Angel Island, San Francisco Bay, California, — The 
following recommendation made in the Board's last three annual 
reports is renewed : 

Various petitions were received from those representing marine interests asking 
that a fog signal he established at this point. The passage between the eastern side 
of Angel Island and Southampton Shoal is quite narrow. The strong tides setting 
in and out through the Golden Gate have full force on a vessel hound up or down the 
bay, and in the case of ships being towed, as so many are past this point, the set of the 
current is enough to make it hazardous, there being danger either of running aground 
on Southampton Shoal or Angel Island. An enormous quantity- of shipping annually 
passes this point, bound to and from the great grain wharves at Port Costa, the- 
Sacramento and San Joaquin rivers, and Mare Island Strait. Hundreds of the larg- 
est sailing ships are towed from San Francisco to Port Costa, where they load with 
grain and are then towed down and out to sea. In this way there is more shipping 
passing through these waters than anywhere else in the district, except through the 
Golden Gate. There have been a number of casualties in the vicinity of this point. 

Among many were the following : 

The ferry steamer Contra Costa, plying between San Francisco and San Quentin 
with passengers, ran ashore near California City. 

The ship E. B. Suitoriy while being towed down from Port Costa, ran ashore near 
Quarry Point, Angel Island. 

The ship Eleanor Margaret, bound to Port Costa, ran ashore on Bluff Point, Rac- 
coon Straits. 

The ship Maulsdcn, wlwle being towed to Port Costa, ran ashore on Southampton 
Shoal. 

Mariners have asked that Quarry Point be selected for the fog-signal station, 
because, to make a start up river in a fog, it is necessary to make Angel Island to get 
a departure. After careful examination the Board reached the conclusion that a fog 
signal at this locality would be a decided aid to mariners. In view of the great 
economy of establishing and maintaining a large fog bell here instead of a steam fog 
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signal, it uecicled in favor of the former. It is estimated that it will cost $6,000 to 
establish this fo^ hell, and it is recommended that an appropriation of this amount 
"be made therefor. 

915, Point Beyes, on the western extremity of Point Reyes, Pacific 
Ocean, California, — ^The lower coal chute was rebuilt for 250 feet, and 
80 feet of the planking on the upper part were renewed. A new hand 
rail was put up alongside the steps, and slight repairs were made to 
the latter. Various repairs were made. 

917, Cape Mendocino, on the western extremity of Cape Mendocino, 
California, — A topographical survey of the station was made. The 
keeper's double dwelling, built twenty-three years ago, was in a dilapi- 
dated condition. Contract was made for the repair of the building, 
which was to be torn down to the foundation and rebuilt to a story and 
a half, using such old timber as was suitable. Work was begun in 
May, and by the end of the fiscal year the contractors had torn down 
the old frame, repaired the foundation wall, and had the new frame up. 
The work is still in progress. As the dwelling, when rebuilt, will be 
smaller than the old two-story structure and will not accommodate 
all the keepers and their families, another one story cottage will be 
required. The plans therefor were made, but no funds are available 
for its construction. It is recommended, therefore, that an appropria- 
tion of $5,500 be made for the construction of the new cottage. 

9J21. St, George Reef, on Northwest Seal RocJc, off Crescent City, sea- 
coast of California, — On account of the scarcity of water it was deter- 
mined to change the characteristic of the fog signal to longer silent 
intervals— to lessen the expenditure of steam. Thi* was done on March 
1, 1895. The characteristic is now blasts of 5 seconds with silent inter- 
vals of 75 seconds. Various repairs were made. 

REPAIRS. 

During the fiscal year repairs and renovations more or less exten- 
sive were made at the following-named stations: 



880. Point Loma, Cal. 

881, Ballast Point, Cal. 
888 Santa Barbara, Cal. 
891. Piedras Blancas, Cal. 

894. Santa Cruz, Cal. 

895. Atio Nuevo Island, Cal. 
897. Point Montara, Cal. 
899. Bonita Point, Cal. 

901. Lime Point, Cal. 

902. Angel Island, Cal. 



903. Alcatraz Island, Cal. 

904. Ycrba Buena, Cal. 

905. Oakland Harbor, Cal. 

909. East Brother Island, Cal. 

910. Mare Island, Cal. 

911. Roe Island, Cal. 
916. Point Arena, Cal. 

918. Humboldt, Cal. 

919. Trinidad Head, Cal. 

920. Crescent City, Cal. 



DAY OR TTNLIGHTED BEACONS, 



San Mateo beacon, off Point San Mateo, San Francisco Bay, Cali- 
fornia, — This beacon was carried away and was replaced with a new 
three-pile structure, surmounted with crossed boards, painted red. 
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Anita Rock, San Francisco Bay, California. — ^The iron spindle snr- 
moanted with an iron cage^ which formerly marked this rock, was 
broken oflF by being run into by a schooner. An examination was made 
and the broken spindle was found lying near the rock. 

LIGHTED BEACONS USED ALSO AS DAY MARKS. 

Beacon No, 2^ San Diego Bay, California (lens lantern, fixed red). — A 
three-pile beacon crowned by a box and lens lantern, i)ainted red and 
marked with the figured in white. 

La Playa beacon, San Diego Bay, California (lens lantern, fixed 
white). — On the mainland close to the inner end of Quarantine Station 
Wharf, a tripod, whitewashed. 

Beacon No. 6, San Diego Bay, California (tubular lantern, fixed 
red). — A three-pile beacon crowned by a box and tubular lantern, 
painted red and marked with the figure 6 in white. 

Diamond beacon, San Diego Bay, California (tubular lantern, fixed 
red). — A single-pile beacon crowned by a diamond and surmounted by 
a tubular lantern, painted red. 

Soxiih San Francisco beacon {front), San Bruno Channel, California. — 
A five-day fixed-red tubular lantern, supported on a four-pile beacon, 
whitewashed, surmounted by a platform, and red lantern box suspended 
from an iron crane. 

FOG SIGNALS OPERATED BY STEAM. 

689, Point Conception, California, — The 12-inch steam whistles, in 
duplicate, were in operation some 518 hours, and consumed about 41 
tons of coal. 

890. San Luis Obispo, Cat, — The 10-inch steam whistles, in duplicate, 
were in operation some 1,785 hours, and consumed about 96 tons of 
coal. 

892. Point Sur, California, — The 12-inch steam whistles, in duplicate, 
were in operation some 1,466 hours, and consumed about 126 cords of 
wood. 

895. Ano Nuevo Island, California, — The 12-inch steam whistles, in 
duplicate, were in operation some 783 hours, and consumed about 45 
tons of coal. 

896. Pigeon Point, California, — This signal, consisting of one 10-inch 
and one 12-inch steam whistle, was in operation some 867 hours, and 
consumed about 78 cords of wood. 

897. Point Montara, California, — The 12-inch steam whistles, in dupli- 
cate, were in operation some 790 ht)urs, and consumed about 91 cords 
of wood. 

898. Farallon, California. — The first-class steam siren, in duplicate, 
was in operation some 1,421 hours, and consumed about 85 tons of coaL 
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899. Bonita Point j California, — The first-class steam siren, in dupli- 
cate, was in operation some 1,632 hours, and consumed about 118 tons 
of coal. 

l!K)l. Lime Pointy California, — The 12-inch steam whistles, in dupli- 
cate, were in operation some 1,027 hours, and consumed about 100 tons 
of coal. 

904, Yerba Btiena, California, — The 10-inch steam whistles, in dupli- 
cate, were in operation some 89 hours, and consumed about 9 tons of 
coal. 

909, East Brother Island^ California, — The 12-inch steam whistle was 
in operation some 145 hours, and consumed about 11 tons of coal. 

915. Point Reyes, California, — The 12 inch steam whistles, in dupli- 
cate, were in operation some 1,573 hours, and consumed about 116 tons 
of coal. 

916, Point Arena, California, — This signal, consisting of one 10-inch 
and one 12-inch steam whistle, was in operation some 1,452 hours, and 
consumed about 126 cords of wood. 

918. Humboldt, Cal, — This signal, consisting of one 10-inch and one 
12-inch steam whistle, was in operation some 1^029 hours, and consumed 
about 111 cords of wood. 

921. St, George Reef California. — The 12-inch steam whistles, in dupli- 
cate, were in operation some 452 hours, and consumed about 35 tons of 
coal. 

BUOYAGE. 

The buoyage of the district is in excellent condition. The following- 
named new buoys were established during the past year, on the dates 
named: 

July 17, 1894, San Antonio spar buoy, San Franmsco Bay. 
February 13, 1895, Anita Rock buoy, San Francisco Bay. 
May 11, 1895, Crescent City, Cal., beU buoy. 

The following-named buoys were discontinued on the dates named, 
being of no further use to navigation: 

September 4, 1894, Humboldt Bar, California, south jetty reef buoy 

October 15, 1894, Humboldt Bay, California, buoy No. 1. 

October 15, 1894, Humboldt Bay outer junction buoy (Bucksport channel). 

February 28, 1895, San Pablo Bay, Cal., buoy No. 4. 

March 1, 1895, Humboldt Bar, California, mid-channel. 

May 11, 1895, Crescent City, Cal., black spar buoy. 

June 26, 1895, Carmel Cove, California, spar buoy. 

June 29, 1895, Humboldt Bay, California, south jetty spit buoy. 

June 29, 1895, Humboldt Bar, California, black spar buoy. 

The bell buoy placed in the inner harbor of Crescent City, Cal., on 
April 24, 1894, was destroyed during the heavy southeast gales of the 
past winter. A different location was selected and another buoy was 
placed there. 
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DEPOT. 

• 

Yerha Buena Island, California, — A small buiTding, formerly used to 
cover the hoisting engine, was moved to a position near the pump 
house, to be used for the storage of fuel. 

With the exception of the blacksmith shop, the depot buildings are 
in a fair condition. The wharf is iii poor condition and will soon be 
unsafe for moving and storing heavy buoy appendages. Every year 
makes this improvement more imperative. It is only by good fortune 
that the wharf has not collapsed and fallen into the bay. The black- 
smith shop is in a very bad condition. A blacksmith has been employed 
in connection with the tender since July 1, 1893. It lias not been nec- 
essary since then to employ outside labor for repairing buoys and their 
appendages nor on any other repairs requiring working in iron or steel. 
A large room has been partitioned off from the north end of the main 
storehouse and fitted up with benches, lathes, etc., for a general work- 
shop. 

The following recommendation, made in the Hoard's last annual 
report, is renewed : 

The*wliarf is in a bad condition; many of the piles are nearly eaten tbrongh by 
the teredo and limnoria. In case of a violent storm the entire structure is m danger 
of being carried away and its valuable freight of buoys, chains, sinkers, etc., lost. 
The importance of obtaining funds to avert this impending disaster can not be too 
strongly urged. It is estimated that it will cost $30,000 to put this wharf and its 
appurtenances in good condition, using concrete piers and steel I beams. It is 
recommended that an appropriation of this amount be made for the purpose. 

The structures at this light-house depot have lately been again men- 
aced by fire, which, starting on the north side, was carried by the wind 
and burned the grass and shrubbery over the entire island, bein^ 
stopped just outside the light-house reservation by starting back fires. 
The water supply proved utterly inadequate to the emergency. 

The following recommendation, made in the Board's last annual 
report, is therefore renewed : 

A pumping plant and a plant for increasing the water storage capacity, with the 
object of supplementing the present water supply, is needed, as that now in use is 
inadequate to the needs of the station, and in case of "fire would bo of little use. 
The estimated cost of this improvement is $5,100. It is recommended that an appro- 
priation of this amount be made for this purpose. 

TENDER. 

The Mad/roiio. — This iron screw steamer was actively employed dur- 
ing the year in attending to the buoyage, supply, and inspection of 
the district. She changed or replaced 104 buoys, painted or repaired 
27 beacons, landed some 900 tons of coal at 23 stations, and delivered 
supplies at 35 stations. The vessel was laid up 96 days for necessary 
repairs to hull and machinery. Her rigging, boats, etc., are in fairly 
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good condition. She conveyed the inspector, who made 143 inspections 
during the year* to all stations except Cape Mendocino and Humboldt, 
which are visited by other means of conveyance. In doing this the 
Madrono steamed 6,970 miles upon a consumption of 678 tons of bitu- 
minous coal. The crew were employed at the depot ^ome 1,332 hours. 
Steam launch Hazel. — This launch was taken out on the ways in April. 
Slight repairs were made to her stern bearings, and her planking was 
renewed in a few places where defective. She was scraped, cleaned, and 
painted, and is now in good order. 
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TniHTEENTn DISTRICT. 

TIjih (iJKtrit't cxteuds from the boundary between California and 
Omirou to the northern boundary of the United States and includes 
AhiHka. It embraces all aids to navigation on the seacoast of Oregon 
and Washington, (m the United States waters of the Strait of Jaau 
d<' Fiica, Wawhiugton Sound, and the Gulf of Georgia, and on the 
tidal wiitern tributary to the sea, strait, sound, and gulf between the 
liniitH named, together with those on Alaskan waters. 

Innpector, — Commandor Oscar W. Farenholt, United States Navy. 

Engineer, — Maj. «lames C. Post, Corps of Engineers, United States 
Army. 

There an^ in this district — 

LI>(litli<)iiHc»H nnd Immicou lights, including 99 post lights 114 

Li^ht-Hhij) in poHiMon : 1 

Dny or nnliglitod btMicoiiH 42 

I'og HigiKilH ()))«miod liy Ntoam or hot-air engines 10 

Fog HignaU oj>orii1.od by flookwork 3 

\V hint ling Imo.Mi in pOHition 8 

Holl buoy« iu ])OMition 4 

Other ImoyH in pOHition 271 

HtiMUnor ,]fanznfiita, buoy t<Midor, and for supply and inspection 1 

Htoanu^r ( 'ohimbine, buoy tender, and for supply and inspection 1 

LIGHT-STATIONS. 

Ox^'J, Cape Blanco^ acacoasf of Oregon. — A new cistern was built for 
an increased water supply. The wood shed was moved back and put 
upon new foundations. A washhouso was built and a wagon shed was 
added to the barn. Extensive repairs were made. 

/>;^7. Coquille Rirerj f^cavoasf of Oregon, — Drawings and specifications 
for the towtn^ and fog-signal building, the dwellings, barn, cisterns, etc., 
were i)ropared nnd contract was made. In April, 1895, the contractors 
shipped men, tools, and materials to the station, and since then have 
been getting out stone for the work. The rock upon which the tower 
and fog signal will be'built was i>repared to receive the foundation of 
the building. 

9x}l. Cope AragOy on a small island at the iresiern end of Cape Arago^ 
seaeoast of Oregon, — By Ihe act ap]u*oved August IS, 1894, $ir>,5M was 
made available for this work. Plans and s[>ecifications were made for 
a new tower, fogsigiml buildings, double dwelling, cistern, ti^ainway, 



15 






isr 



izg 



IgQ" 



THIRTEENTH L. H.DII 

OF cana: 



Statute Miles 
Nautical 



AmfiM. 

• /Im2 WkU»^mrl»dbylUdAWhli 

nuhtn^KtiZWhtbt 

? JbgBMiatruekbfnTuuaUnmyi 
Y FbgB0lUatfudtm-rungkrf*''nd. 
fbg-SfgnaUbuiUingortot^buiUa 
TktRMfgeaonuariUfumindteattdM 

Comcud.t»Juin»30.l9& 







^^-issji: 



AND t-^ 

WILLAMETTE RIVERS >• 

!L 



I F IQ R N I A i 

. ' n rTr" 



rRICT 



I ^ \ ^Nlntional "yBoundaryJ 




THE NOMRIS KTERS CO . PHOTO-UTHO.. WASHINOTOM. O C. 



1895. REPORT OF THE LIGHT-HOUSE BOARD. 173 

Thirteenth nistrict* 

fences, etc. The station is not at present in a habitable condition, and 
no repairs were made during the year, awaiting the erection of a new 
dwelling. The wagon road leading to South Slough, a distance of 3 
miles, over which all supplies used at the station must be carried, is in* 
very bad condition and almost impassable. A boathouse on South 
Slough, at the terminus of the road, is also urgently needed. Plans 
and specitications were prepared, but as there appears to be some ques- 
tion as to the title of the t^overnment to the road the work is suspended 
for the present. 

925* Umpqua River ^ seacoast of Oregon. — Two oil houses of galvanized 
iron were erected, A fence is being built around the cleared grounds 
of the station. Furnaces for heating the dwellings are now being put 
in. Various repairs were made. 

926, Heceta Head^ mouth of Siuslaw River^ between Cape Arago and 
Cape Foulweather, seacoast of Oregon. — A large land slide, which endan- 
gered the tower and oil house, was removed, and a longer slope was 
given to the bank behind them to prevent further sliding. The point 
of rocks near the tower, in line with the light and Cape Perpetua, was 
cut down and sloped back, so as to give an unobstructed view of the 
light. P^oot walks from the tower to the dwellings, and also around the 
dwellings, etc., were laid. A picket fence was built around the dwell- 
ings, and poles for electric call-bell wires were set up and wires strung. 
The right to use the water and lay a pipe, etc., from a spring outside the 
reservatiQn was purchased, and a fence was placed around the spring, 
a water tank was made, and pipes are beiug laid connecting it with the 
buildings and tower, to supply water to the station for fire protection 
and irrigation. Various repairs were made. 

— . Yaquina Bay, Oregon. — The following- named beacon lights were 
established here on March 7, 1895, and were paid for from the general 
appropriation for repairs, etc., of light-houses, which provides for the 
establishment, under certain specified circumstances, of such beacon 
lights : 

Yaquina Bar range front beacon light. — A fixed white lens-lantern 
light, 12^ feet above mean high water, on a shelf on a white two-pile 
dolphin on the sand flat,, dry a?t low water, making ofi:* to the northward 
from the south point of th© entrance to the bay. This light was dis- 
continued on July 29, 1895, as a rock was discovered on the range line 
about three-eighths of a mile outside the jetties. The rock was marked 
by a first-class red spar buoy. 

Yaquina Bar range rear beacon light. — A fixed white tubular-lantern 
light, 20J feet above mean high water, on a white gallow s frame, at 
McLeans Point, nearly three-fourths nautical mile NE. J E. in the rear 
of the preceding, in range with which it marks the line of best water 
for crossing the bar and entering between the heads of the jetties. 
This light will be moved as the channel changes. On June 18, 1895, 
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the height of this light was increased to 30^ feet above mean high 
water. 

Oovernment WJiarf beacon light: — A fixed red tubular-lanteru light, 
12J feet above mean high water, on a white shelf on the south end of 
the Government Wharf at Newport. 

Middle Ground beacon light.— A fixed white tubular-lantern light, 12^ 
feet above mean high water, on a shelf on a single white pile on the 
north edge of the Middle Ground, a sand flat dry at low water, and the 
south edge of the channel at a sharp turn. 

Coquille Point beacon light, — On July 1, 1895, a fixed white tubular- 
lantern light was established about 30 feet above mean high water, on 
a w^hite stake 19 feet high, located about 20 feet back from the outer 
end of the cribwork bulkhead at Coquille Point, east side of the 
entrance from Yaquina Bay into Yaquina Kiver, to guide in the narrow 
channel to Yaquina City. 

9:28. Cape Meares^ south of TillamooJc Bay, seacoast of Oregon, — ^A work 
room attached to the tower, built of brick, was partly finished; a flight 
of iron steps, to lead from the level of the tower to the top of the bank, 
and a wood shed were begun, but it was impossible, on account of bad 
roads, to deliver all the materials at this station in time to complete 
the structure within the fiscal year. Everything is now delivered, and 
the work will be completed as soon as practicable. 

929, Tillamook Rock light and fog-signal station, 18 miles south of the 
entrance to the Columbia River, seacoast of Oregon, — A severe storm 
occurred December 9, 1894, accompanied by a very high sea tliat broke 
over the whole station, destroying 13 lights of glass in the lantern and 
damaging the leus and revolving apparatus. The seas broke in the 
roof of the dwelhng and flooded the entire premises. It also dislodged 
the loose fragments from the face of the rocks and hurled them ujjon* 
the roof of the dwelling and fog-signal station, crushing it in many 
places. On December 18, when the storm had subsided sufficiently, a 
landing was effected and temporary repairs were made. Plans and 
estimates for a new and much stronger roof for the dwelling and fog- 
signal building are being prepared. 

— . Tillamook Rock telegraph line, — No attempt has been made to lay 
the cable. The cable is now in a tank under water at the buoy depot 
to be tested. An inspection of the line from Fort Stevens to the beach 
opposite Tillamook Eock will soon be mjade to ascertain its condition 
and the probable cost of putting it into repair. If the funds are suf- 
ficient to put the laud line in good order, and the cable is still in a 
serviceable condition, an attempt will be made to establish communi- 
cation between the station and the shore. 

— . Fort Stevens light and fog signal, mouth of the Columbia River, 
Oregon. — Since the commencement of the jetty at the mouth of the 
Columbia Eiver, and up to the present time, it has been the practice to 
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blow the steam whistles of the hoisting engines on Fort Stevens wharf 
during fogs in response to any steamer sounding its whistle and trying 
to find its way along the channels, and this has been a great assistance 
to navigation. When the jetty is completed and the hoisting engines 
have been removed, which will be done by, say, October 1, 1895, a fog 
signal located near this wharf will be a necessity to navigation. A 
suitable harbor light is also needed at this point. When the Point 
Adams light is discontinued, the lens, together with the other property 
at that station, can be used in the establishment of a light-station at 
Fort Stevens. It is estimated that the cost of establishing this new 
station, including all buildings, machinery, etc., needed, will bo about 
$11,000, and it is recommended that an appropriation of this amount 
be made therefor. 

— . Willamette River light-station^ at the mouth of the Willamette 
EiveTy Oregon, — Contract was made for the erection of the station. It 
is expected that the work will be begun at an early day. 

985. North JSeadj Cape Disappointment^ entrance to Columbia River ^ 
Washington, — By the act approved August 18, 1894, an appropriation 
of $26,000 was made toward establishing a seacoast light here and 
authority was given to contract therefor at a cost not to exceed $50,000. 
By the act approved March 2, 1895, an additional $25,000 was appro- 
priated. A survey was made for the wagon road to the site of the 
proposed station and a trail was cut through the dense growth of tim- 
ber and brush along' the line of survey. Speciftcations and plans for 
the road were made. Drawings for the tower, dwellings, etc., are in 
progress and will be completed at an early date. 

987. Grays Harhor, seacoast of Washington. — By the act approved 
March 2, 1895, an appropriation of $39,500 was made for completing 
this light and fog signal. The purchase of the site was delayed by the 
difficulties in obtaining title. Thereupon an appeal was made to the 
State legislature. In response it passed an act " making owners or 
claimants parties to proceedings for the appropriation of property to 
public use,^ which did not go into effect until June 14, 1895. The mat- 
ter has been placed in the hands of the proper United States attorney, 
who is to obtain the site by condemnation. 

988, Destruction Island light and fog-signal station^ seacoast of Wash- 
ington, — To aid the ventilation and drying of the interior of the tower 
a small workroom was built adjoining it. The work was completed in 
July, and the keeper reports the condition of the inside of the tower 
greatly improved. Various repairs were made. 

There are accommodations here for two married and one single 
keeper; but as four keepers are stationed here, and as usually three 
of them have their families with them, the buildings are insufficient to 
house them properly. Another keeper's dwelling is needed. It is 
estimated that it would cost, say, $5,000, and it is recommended that 
an appropriation of this amount be made therefor. 
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989. Gape Flattery light and fog-signal station on Tatoosh Island, 
entrance to the Strait of Juan de Fuca^ Washington.— This station is in 
good order witii the exception of a fog-signal building, improvements 
and repairs to which have been postponed from year to year with the 
expectation that the sum asked for to establish this signal ou Middle 
Island would be appropriated, when new buildings could be erected. 
The fog-signal buildings are in very poor condition and are unfit for the 
proper care and economical working of the boilers and apparatus, and 
if the removal of the fog signal is postponed extensive repairs and 
alterations will be necessary at an early date. Various repairs were 
made. 

990. Ediz Hook light and fog-signal station^ Strait of Jttan de Fnea, 
Washington. — No repairs were made at this station during the year. 
The Port Angeles Mill and Lumber Company, who have been for several 
years illegally occupying part of the reservation of the station, were 
ejected from the premises. 

991. New Dungeness light and fog-signal station^ Strait of Juan de 
Ftica, Washington. — The machinery of the fog signal was thoroughly 
overhauled and repaired and is now in good order. Various repairs 
were made. 

The dwellings erected at this station are arranged for the accommo- 
dation of two families and one single man ; but as there are four keepers 
employed, and sometimes three of them with families, there is insuffi- 
cient accommodation* and a new dwelling is urgently needed. The 
estimated cost of a suitable building, cistern, outhouse, etc., for this 
station is $4,000. 

99^. Smith Islandj Puget Sound, entrance to Admiralty hilet, Wash- 
ington. — The new lens and revolving apparatus were placed in position 
and are in good working order. 

993. Point Wilson light and fog-signal station. Admiralty Inlet, Wash- 
ington. — The new boiler for the fog sigual was set up and a new engine 
room w as built. The old boiler was removed and the operating appa- 
ratus was repaired and attached to the new boiler. Trials were made 
and everything appeared to be in excellent order. Various repairs 
were made. 

996. Marrowstone Point post light. Admiralty Inlet, Washington. — The 
land needed for this station was set apart. The plans and specifica- 
tions for the light-house structures are about completed. 

998. Point No Point light and fog-signal station, Puget Sound, Wash- 
ington. — The following recommendation, made in the Board's last annual 
report, is renewed : 

It appears that the present fog beU at Point No Point does not satisfy the needs 
of the service. It is recommended, therefore, that a first-class fog signal be installed 
in place of the bell. It is estimated that this can be done for $6,000, and the Board 
recommends that an appropriation of this amount be made therefor. 
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1000. West Point light and fog-signal station^ Puget Sound, Washing, 
ton. — Under the contract 125 cubic yards of stone were delivered along 
the bulkhead on the north side of the station to prevent high seas from 
cutting the bank away. The dike on the east line of the station was 
rebuilt; also 400 feet of the embankment along the north side. Various 
repairs were made. 

1001. Battery Point post light, Puget Sound, Washington.— The estab- 
lishment of a fog signal at this point is strongly urged. It is estimated 
that a fog bell with suitable dwelling, grounds, etc., could be erected 
for $6,000, and it is recommended that an appropriation of this amount 
be made therefor. 

1003. Robinson Point post light and fog signal, Puget Sound, Washing- 
ton, — A survey of the station was completed in December, 1894. Con- 
tract was made for the delivery of 350 cubic yards of stone along the 
north and east bulkheads to protect them from high seas. The filling 
in behind the bulkheads was begun, and at the close of the fiscal year 
an embankment of earth about 12 feet wide was placed behind the 
north bulkhead. 

1004. Point Brown post light, Puget Sound, Washington, — In addition 
to the stake light at this important turning point of the numerous 
water crafts plying between Tacoma and points down the sound a fog 
signal is urgently required. It is estimated that a bell struck by 
machinery could be erected, together with the necessary buildings, 
dwellings, etc., for about $6,000, and it is recommended that an appro- 
priation of this amount be made therefor. 

1031. Patos Islands, entrance to Canal de Haro, Washington.— K sur- 
vey was completed in November, 1894. The engines, pump, reed box, 
etc., were all adjusted and tested. A new and longer trumpet was 
substituted for the old one, which gives better satisfaction. 

— . Post lights in Puget Sound and its adjacent waters, and the Columbia 
and Willamette rivers, and Yaquina 5ay.— These lights are efiScient 
aids to navigation in these inland waters. Twelve new ones were 
established during the year and three were discontinued. Two range 
lights, to cross in over the bar, and three beacon lights were erected at 
Yaquina Bay, Oregon. They have proved to be satisfactory aids to 
navigation. Several post lights were changed to more advantageous 
positions. With the exception of a few near La Conner, Wash., all 
lights were inspected, and all stakes, gallows frames, and beacons were 
repaired and painted. The keepers were found to have done their 
work in a satisfactory manner. 

The following statement, made in the Board's last annual report, is 
repeated : 

The post lights in the Columbia and Willamette rivers, in Puget Sound, and in 
adjacent waters are of great benefit to navigation, and night boats now run regu- 
larly on the Columbia and Willamette rivers. They are of much use during fog, as 
6603 L H 12 
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the lights can be seen, except in very dense fogs, at a distance of 100 yards or more, 
and the pilots rely on the lights for a now departure. Without their aid night 
boats could not run regularly. The demand for these lights on Puget Sound and its 
tributary rivers is increasing with the growing commerce. The Board recommends, 
therefore, the establishment of thirty post lights along the navigable channels of 
the Snohomish River, the Skagit River, the Nooksack River, and the La Conner 
Slough, and along such other channels of Puget Sound and the rivers tributary 
thereto, in the State of Washington, as may be necessary to meet the requirements 
of commerce. 

It is estimated that this will cost not to exceed $4,200, and the Board recommends 
that they be provided for by name in the appropriation for lighting rivers. 

— . Willamette River post lights, Oregon. — The following statement, 
made in the Board's last two annual reports, is repeated: 

The establishment of beacon lights and buoys at 25 different points between the 
cities of Salem and Portland, Greg., at a cost not exceeding $5,000, was authorized 
by the act approved February 15, 1893, but no appropriation therefor has yet been 
made. The Board recommends that they be provided for by name in the appropna- 
tion for lighting rivers. 

REPAIRS. 

Eepairs were.inade at the following-named stations: 



927. Yaquina Head, Oreg. 

968. Warrior Rock post light, Oreg 

985. Cape Disappointment, Wash. 

986. Willapa Bay, Wash. 



989. Cape Flattery, Wash. 
994. Admiralty Head, Wash. 
1030. Turn Point, Wash. 



LIGHT-VESSELS. 

930. Columbia River light-vessel, No. 50, off the Columbia River bar, 
Washington. — The vessel, light, and fog signal are in good order. She 
was originally placed on her station in April, 1892. On August 22, 
1894, she was taken to Astoria and thoroughly repaired. On Septem- 
ber 5, 1894, she was replaced on her station. 

— . Umatilla Reef light-vessel. Pacific Ocean, off the Strait of Juan de 
Fuca, Washington. — By act of March 2, 1895, $40,000 was appropriated, 
and the Board was authorized to contract for constructing, equipping, 
and outfitting a steam light-ship with fog signal, the total cost not to 
exceed $80,000. The plans for this vessel are being made, and she will 
be put under contract as soon as practicable. It is recommended that 
$40,000 be appropriated in addition to the $40,000 appropriated last 
year, to meet the expenses to be incurred under the authorized contract. 

DAY OR UNLIGHTED BEACONS. 

The day beacons were thoroughly repaired and in many instances 
rebuilt. Spindles were erected on Orchard Kocks, Richs Passage, 
Puget Sound, and on Black Rock, Rosario Strait, Washington. 
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FOG SIGNALS OPERATED BY STEAM OB HOT AIR. 

929. Tillamook BocJc, Oregon. — The first-class siren, in duplicate, was 
in operation some 423 hours, and consumed about 20 tons of coal. 

930. Columbia River light-vessel No. 50y Washington. — The 12-inch 
steam whistle was in operation some 774 hours, and consumed about 52 
tons, of coal. 

988. Destruction Island, Washington. — The first-class steam siren, in 
duplicate, was in operation some 619 hours, and consumed about 35 
tons of coal. 

989. Gape Flattery, Washington. — The 12-inch steam whistle, in dupli- 
cate, was in operation some 822 hours, and consumed about 41 tons of 
coal and about 56 feet of wood. 

991. New Dungeness, Washington. — The 12-inch steam whistle was in 
operation some 488 hours, and consumed about 35 tons of coal. 

993. Point Wilson, Washington. — The 12-inch steam whistle was in 
operation some 361 hours, and consumed about 27 tons of coal. 

1000. West Point, Washington. — The DaboU trumpet was in operation 
some 376 hours, and consumed about 3 tons of coal and about 88 feet of 
wood. 

1003. Robinson Point, Washington. — The 12-inch ^steam whistle was 
in operation some 176 hours, and consumed about 10 tons of coal. 

1030. Turn Point, Washington. — The Daboll trumpet was in operation 
some 294 hours, and consumed about 2 tons of coal. 

1031. Patos Islands, Washington. — The Daboll trumpet was in opera- 
tion some 268 hours, and consumed about 3 tons of coal. 

BUOYAGE. 

The buoyage is in excellent condition. This efficiency could not have 
been reached with one tender ; two are absolutely necessary. In stormy 
and winter weather the tenders at times are bar-bound for weeks at 
Astoria and other ports on this coast. Every buoy in this district is 
in place, and, with very few exceptions, was changed twice during the 
year. Some of the most important ones were changed three or four 
times, according to the state of the various bars. 

The eight whistling and four bell buoys in position are all in good 
condition. 

DEPOT. 

Tongtte Point, Columbia River, Oregon. — Under the contract the wharf 
approach and the spar shed were completed, and the crib work and 
planking of the space in front of the storehouse was done by hired 
labor. The wharf is now complete and- gives abundant space for the 
storage of the buoys and supplies. The keeper's dwelling, storehouses, 
wharf, and grounds are in good condition. A new stand is needed for 
the large water tank, a new boiler for the pump, and some stone filling 
for the crib. ^ 
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The coal oil stored here for use as au illuininant in the light houses 
of the Thirteenth light-house district is a source of great danger to the 
structures of the depot and the stores they contain, as well as to the 
light-house tenders when tied up at the depot wharf. The oil should 
be transferred to two structures built for use as oil houses, and located 
as far as practicable from the other depot buildings, say on the beach 
just above high- water mark, near the north boundary line of the station, 
and a track should be constructed connecting them with the wharf. It 
is estimated that this can be done for not exceeding $2,000, and it is 
recommended that an appropriation of this amount be made therefor. 

TENDERS. 

The Manzanita. — This wooden, screw steamer is in good order and 
condition. In March, 1895, she was docked at Quartermaster Harbor, 
near Tacoma, and the bushings of her shaft were overhauled. She 
was constantly employed in the buoyage of the district, landing sap- 
plies, fuel, construction material, transporting mechanics, and making 
inspection trips. When bar and weather bound at Astoria the crew 
were employed at the depot repairing, cleaning, and painting buoys, 
and the like. Du|'ing the year she steamed some 13,832 miles and con- 
sumed about 972 tons of bituminous coal. The tender made^ 50 inspec- 
tion trips. She changed and established 150 buoys, erected, repaired, 
and painted 38 day marks, and delivered annual supplies, 200 tons of 
coal, 60,000 feet of lumber, 69,000 brick, and about 250 tons of other 
freight to various light- stations. 

The Oo/tfm6i?ie.-rThis steel, screw steamer was constantly emploj^ed 
in buoyage, landing supplies and construction material, transporting 
mechanics and making inspection trips. When bar and weather bound 
at Astoria the crew were employed at the depot cleaning, painting, and 
repairing buoys aiid other necessary work. 

The tender is in good condition. During the year she steamed 14,120 
miles and consumed 1,352 tons of bituminous coal. Slie made 61 
inspection trips. She changed and established 205 buoys, erected and 
repaired 31 day marks, delivered annual supplies to the light and fog sig- 
nal stations, and landed 196 tons of coal, also 39,369 feet of lumber and 
76 tons of miscellaneous stores. On June 8 she left Seattle for Alaska 
with the chairman and chief clerk of the Light- House Board to inspect 
the buoyage in those waters. She went to latitude 59^ 29', the highest 
ever visited by any light-house tender. She made the trij) in 22 days, 
changed, cleaned, and painted 60 buoys and 26 day marks. At Sitka 
a beacon light was established, the first in Alaskan waters. The tender 
has not been docked since March, 1894, but was beached several times 
on the sands near Astoria to clean and to paint her bottom with a coat 
of antifouling paint. 
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FOURTEENTH DISTRICT. 

lurteentli district extends, on the Ohio River, from l^ittsburg, 
airo, 111., 966 miles; on tlie Tennessee River, 2o5J miles, and on 
ht Kanawha. 73J miles; in all, a distance of .1,295 miles, and 
3 all the aids to navigation within these limits. 
tor, — Lieut. Commander F. W. Crocker, United States Navy, 

.h 15, 1895; since then, Lieut. Commander William W. Gill- 
United States Navy. 

leer, — Lieut. Col. Amos Stickney, Corps of Engineers, United 

Army. 

e are in this district: 

hts 493 

g lights 35 

:eepers 488 

tender Goldenrodf for supply and inspection 1 

ir of day marks 2 

ring the year there were three post lights and one float light dis- 
Dued, while six new post lights were established on the Ohio 
r. One new day mark was established on the Tennessee River, 
iree supply and inspection trips were made during the year, anu 
i station was visited on each trip, except during the last trip, when 
tender was unable to go higher on the Tennessee River than Water- 
Ala., because of low water. The two lights immediately above 
iterloo were, however, supplied, while the three lights still higher 
liad already received supplies sufficient to last them until the ten- 
e's succeeding trip. On the last trip, which ended June 22, new posts 
iTe set and repairs were made, all posts were painted, trees and brush 
kerfering or likely to interfere with lights were cleared away, and 
erything was left in good order. Sufficient supplies were left with 
ich keeper to insure the proper service of the lights through any 
robable continuance of low water. 

Masters and pilots speak in complimentary terms of the service of 

he Light-House Establishment in this district, and the^ in turn have 

'endered the Light-House Establishment valuable assistance. The 

light keepers have, in the main, performed their duties in a^satisfactory 

manner. 

TENDER. 

The Goldenrod, — The hull of this steel stern-wheel steamer was 
repaired by contract, and, in addition, certain small repairs were made 
to the rudders and to the vessel's bottom. While on the marine rail- 
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FIFTEENTH DISTRICT. 

The Fifteenth district extends on the Mississippi River from the head 
of navigation to Cairo, 111., on the Missouri River to Kansas City, Mo., 
and.on the Illinois River from La Salle to its mouth, being in all a dis 
tance of 1,582^ miles, and embraces all the aids to navigation within 
these limits. 

Inspector, — Lieut. Commander Abraham B. H. Lillie, United States 
Navy. 

Engineer, — Lieut. Col. Charles R. Suter, Corps of Engineers, United 
States Army. 

Number of lights 524 

Number of keepers , 332 

Number of channel marks ! 74 

Number of trees cut down 1, 141 

Number of acres cleared 6 

Number of gallons of oil used 14, 754 

Number of lights established 18 

Number of lights discontinued 17 

Steamer Lily for supply and inspection 1 

The district is in a state of efficiency. The number of complaints 
received of lights out or burning dimly has not exceeded the average 
of former years. In all instances explanations have been called for, 
and if unsatisfactory the authorized forfeiture of pay has been imposed. 
In the majority of cases the faulty service was due to natural and 
unavoidable causes rather than to the neglect of ketpers. But little 
damage to stations by trespassers has been reported, and parts of but 
two outfits were lost by accidents. 

TENDER. 

The Lily, — This wooden side- wheel steamer and her equipments, tak- 
ing into account their length of service, are in good condition. In 
April, through the courtesy of the engineer officer in charge, she was 
placed in the Government dry dock at Keokuk, Iowa, to replace a 
couple of broken planks in the bottom, which was all that was found 
necessary to be done. Various minor repairs were made to the 
machinery. A new yawl was ordered in June to take the place of an 
old boat which had become unserviceable through long service and con- 
stant repairs. The color of the outside of the tender was changed from 
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dark brown to white, making lier more presentable in appearance and 
much cooler on board, besides making her uniform in color with the 
tenders in the lower river districts. 

The year has been marked by an abnormally low stage of water, in 
consequence of which througli navigation to St. Paul was suspended 
early in August and was not renewed until the middle of May, busi- 
ness in the interval being confined to raft boats and local packets. The 
winter was exceptionally severe, and the river below St. Louis was 
closed by ice the entire months of January and February, during 
which time tlie lights were extinguished. In other parts of the district 
the lights were stopped or started as navigation closed or opened. 
The Lily during the year steamed some 6,608 miles and consumed about 
985 tons of coal. 
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SIXTEENTH DISTRICT. 

The Sixteenth district extends on the Mississippi River from Cairp, 
TIL, to New Orleans, La., and on the Red River a distance of 8 miles, 
being in all a distance of 1,009 miles, and embraces all the aids to 
navigation within these limits. 

Inspector. — Commander Andrew J. Iverson, United States Navy. 

Engineer,— -lA^Mt, Col. Charles R. Suter, Corps of Engineer. "Tnited 
States Army. 

In this district there are — 

Post lights 359 

Number of keepers 334 

Steamer Joseph. Henrys for supply and iuspectiou 1 * 

There are in the Sixteenth district 359 post lights, cared for by 334 
keepers, an increase of 7 post lights and 3 keepers in the past twelve 
months. The number thus shown is not arbitrary, but varies with the 
stages of the river, a greater number of lights being maintained dur- 
ing low water than when the river is full. Thus the close of the first 
quarter, 1895, showed 360 post lights, with 335 keepers; that of the 
second quarter, 1895, showed 355 post lights, with 336 keepers; that of 
the third quarter, 1805, showed 364 post lights, with 331 keepers; that 
of the fourth quarter, 1895, showed 359 post lights, with 334 keepers. 
The efficiency of the district was maintained and the work of the keepers 
was satisfactory. 

During the year complete inspections of the lights of the district 
were made during each quarter, as required by the regulations, in 
addition to which several trips were made on the launch to points 
within a radius of, say, 100 miles from Memphis, to adjust post lights 
which were put out of position by changes of channel. 

During the year 1,472 post lights were visited, inspected, paid, and 
supplied; 42 were established, 35 were discontinued, and 264 were 
moved; 79 keepers were discharged and 82 were appointed. Some 
1,188 trees over 4 inches in diameter were felled; 14J acres of willows, 
brush, etc., were cleared; 13,173 gallons of mineral oil and 63 gross of 
wicks were issued to the keepers. 

TENDER. 

The Joseph Henry, — During August, 1894, this wooden side- wheel 
steamer was taken to Mound City, 111., and hauled out on the ways, 
when her hull was repaired. These repairs make the tender service- 
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able for at least two years. Additional minor repairs were made during 
the year to the boilers and machinery. She was under steam 115 
days, exclusive of 231 days that the donkey boiler was under steam. 
During this time she steamed some 8,128 miles, and consumed in so 
doing some 966 gross tons of coal. 

CONCLUSION. 

The Board feels warranted in reporting, in conclusion, that the gen- 
eral efficiency of the service has been maintained throughout the year 
at as high a standard as was practicable with the means available. 

J. G. Walker, 
RearAdmiraly United States Navy^ 

Chairman. 
Geo. p. F. Wilde, 
Commander^ United States Navy, 

Naval Secretary. 

John Millis, 
CaptaiUy Corps of Engineers, United States Army, 

Engineer Secretary. 
The Secretary of the Treasury. 
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Discontinued lights, fog signals, and liuoys 11, 12, 18 

Dog River Bar beacon, Alabama 121 

Dog River Bar and Choctaw Pass Channel ranges, Alabama 1 121 

Doubling Point, Maine 47 

DHftf schooner, temporary light-ship 106 

Duffield, William W., Gen 5 

Duluth range, Minnesota 159 

E. 

Eagle Bluff, Wisconsin 134 

Eagle Harbor, Michigan 157 

range, Michigan I57 

Eagle Island, Maine 46 

East Chop, Massachusetts 54 

East Pascagoula River, Mississippi , 122 

Edgartown, Mass 54 

Edgemoor depot, Delaware 42, 90 

Ediz Hook, Washington 176 

Egg Rock, Frenchman Bay, Maine 45 

Egg Rock, Massachusetts 54 

Egmont Key, Florida 42 

buoy depot 42, 119 

keeper's dwelling 42, 116 

Eighth district, ofhcers in charge of 4 

statistics of .• 121 

Electric and gas buoys in position 7 

Electric buoys, Gedney Channel, New York 72 

Electric buoys, Third district 61, 72 

Electric communication with light- vessels 32-40 

Elo<;tric plant, Staten Island depot, New York 76 

Eleven-Foot Shoal, Green Bay, Michigan, light-ship. No. 60 135 

Eleventh district, officers in charge of 4 

statistics of 152 

Employees, crews of light-ships, tenders, etc 7 

Engineer, First district 3, 44 

Second district 3^ 53 

Third district 3,61 

Fourth district 3, 83 

Fifth district _,, 3,93 
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Engineer, Sixth diBtrict 4,107 

Seventh district , 4, 115 

Eighth district 4,121 

Ninth district 4,128 

Tenth district :.. 4,141 

Eleventh district 4,152 

Twelfth district 4,164 

Thirteenth district 4,172 

Fourteenth district 4,181 

Fifteenth district 4,183 

Sixteenth district 4,185 

Ericsson, U. S. torpedo hoat •- 76 

Erie, Pa., buoy depot 150 

Escanaha, Mich 42, 133 

Estimates^ general 41 

buoyage 41 

inspecting lights 41 

lighting of rivers 41 

light-ships 41 

fog signals 41 

repairs of light-houses : 41 

salaries of keepers 41 

survey of light-house sites 41 

supplies of light-houses 41 

special 41-43 

Evans, Robley D., captain, United States Navy 5 

Execution Rocks, New York 63 

Executive members of Board 3 

Experiments, improvement of fog signals 41 

Fair Haven, entrance to Little Sodus Bay, New York 142 

Fairport, Ohio 144 

Pierhead, east pier. .-. 144 

Falkner Island, Connecticut 62 

Farallon, California 166 

Fen wick Island Shoal light-ship. No. 52, Maryland 87 

Fifteenth district, officers in charge of 4 

statistics of 183 

Fifth district, officers in charge of 3 

statistics of 93 

Finns Point, New Jersey 85 

Fire Island, New York 63 

Fire Island, New York, light-ship for 42, 68 

First district, officers in charge of 3 

statistics of 44 

Five-Fathom Bank light-ship, No. 40, New Jersey 87 

northeast end, No. 44 87 

Floating lights. Fourteenth district 181 

Florida Reefs, Florida...'. 42 

Fog signals, appropriations asked for expenses of 30, 41 

in First district 44,49,50 

Second district 53, 57 

Third district , 61,70 

6603 L H 13 
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Fog signals, in Fourth district 83,89 

Fifth district 93, 103 

Sixth district 107,113 

Eighth district 121,126 

Ninth district 128,135 

Tenth district 141,149 

Eleventh district 152, 160 

Twelfth district 164,168 

Thirteenth district 172,179 

experiments for improvements of 41 

uumherof 7 

change in characteristics 14 

discontinued 12 

established during fiscal year 10 

operated by clockwork » 7 

steam or hot air 7 

Fort Gratiot, Mich 153 

Fort McRee, Fla 117 

Fort Mifflin fog signal, Pennsylvania 86 

Fort Pickering, Mass 53 

Fort Point, Cal 166 

Fort Stevens, Oreg 43,174 

Fort Sumter, S. C 109 

Fort Tompkins, N. Y 64 

Fort Wadsworth, N. Y 42 

Forty-Mile Point, Michigan 153 

Fourteen-Mile Point, Michigan 158 

Fourteenth district, officers in charge of 4 

statistics of 181 

Fourth district, officers in charge of 3 

statistics of 83 

Franklin Island, Maine 47 

Frying-Pan Shoals light-ship, No. 53, North Carolina 112 

G. 

Galloo Island, New York 42,142 

Galveston light-ship, No. 28, Texas 125 

Jetty, Texas 42,123 

Gardeniay tender. Third district 61, 80 

Gas buoys in position 7 

Second district 53 

Third district 61 

Fourth district 83 

Eighth district 121 

Gasparilla Island, Florida 116 

Gedney Channel, New York, electric buoys 72-75 

Georgetown, S. C 108 

Geranium, tender, Second district 53, 59 

Gibraltar, Mich 146 

Gladstone (Squaw Point), Mich 134 

Goat Island depot, Khode Island 79 

Goldenrodj tender. Fourteenth district 181 

Government Wharf beacon light, Newport, Oreg 174 

Grand Haven Pierhead, Michigan 130 

range, Michigan 130 
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Grand Marias, Minn , 159 

Grand Marias harbor of refuge, Michigan 156 

Grand Traverse (Cat Head), Michigan 42,128 

Grassy Island Ledge beacon, Massachusetts ,. 55 

Grassy Island, Michigan 148 

Grassy Island (Ecorse) range, Michigan 42, 148 

Grassy Island, Michigan, north channel range 148 

south channel range 148 

Grassy Point (Manhattan) range lights, Ohio 146 

Grays Harbor, Washington 175 

Grays Reef light-ship, No. 57, Lake Michigan 135 

Great Duck Island, Maine 45 

Great Round Shoal light-ship, No. 42, Massachusetts 56 

Greer, James A. , rear-admiral. United States Navy 5 

Grosse Isle range, Michigan 42 

north channel range 42, 146 

south channel range 42, 147 

Grossepoint light-ship, No. 10, Michigan 160 

Gull Rocks, Rhode Island 62 

H. 

Handkerchief light-ship. No. 4, Massachusetts 56 

Hay Lake Channel, Michigan 155 

Haze, tender, Tenth district 141, 151 

Hazel, steam launch. Twelfth district 164, 171 

HecetaHead, Oregon 173 

Hell Gate, New York .' 1 63 

Hen and Chickens light-ship, No. 2, Massachusetts 57 

Hendricks Head, Maine 48 

Hillsboro Inlet, Florida 42,115 

Hired vessels, for repairs. Eighth district 127 

Hog Island Channel beacons, South Carolina 109 

Hog Island depot, Maine. {See Little Diamond Island.) 

Hog Islan d Shoal, Rhode Island 42, 62 

Hog Island Shoal light-ship. No. 12, Rhode Island 66 

Hog Island, Virginia 93 

Holly, tender, as relief light-ship 93,106 

Horn Island, Mississippi 122 

Horn Island Pass, Mississippi 42 

Horseshoe Reef, New York 143 

Hudson City, N,Y 65 

I. 

Ice buoys (iron), Second district 53 

Fourth district 83 

Indian River, Florida, post lights Ill 

Inside passage beacon lights, Georgia and Florida 42, 110 

Inspection of lights, appropriation asked 41 

Inspector of First district 3, 44 

Second district 3, 53 

Third district 3,61 

Fourth district 3,83 

Fifth district 3,93 

Sixth district 4,107 

Seventh district 4, 115 
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Inspector of Eighth district 4,121 

Ninth district 4,128 

Tenth district 4,141 

Eleventh district 4,152 

Twelfth district 4,164 

Thirteenth district 4,172 

Fourteenth district 4,181 

Fifteenth district 4,183 

Sixteenth district 4,185 

Ipswich, Mass 53 

J, 

Jeffreys Hook, New York 42,64 

Jeaaamine, tender, Fifth district 93,105 

John Bodgers, tender, Third district 61,80 

Jones Island, South Carolina 109 

Joseph Henryj tender, Sixteenth district 185 

Juniper Island buoy depot, Vermont 79 

K. 

Keepers' salaries, appropriation asked 28,41 

losses, reimbursement of 42 

Kennebec River, lower, Maine 47 

Kewaunee Pierhead, Wisconsin 132 

Pierhead range, Wisconsin ,*. 132 

Key West, Fla 42,115 

buoy depot ^ 42,119 

l4. 

Laborers in charge of post lights on Western and other rivers, number of . . . 7 . 

Lake George cribs, Michigan 155 

Lake George, Michigan, lower 154 

middle 154 

npper 154 

Lake Huron light-ship, No. 61, Michigan 160 

Lake St. Clair, Michigan ,. 43,152 

Lamps, changes of. Fifth district 102 

La Pointe (aee Chequamegon), Wis 158 

Launch, naphtha, Fourth district 83,92 

steam. Third district 61,81 

Fifth district 93,105 

Ninth district 128 

Eleventh district 152, 163 

Twelfth district - , 164,171 

Launches (steam), number 7 

Lattre/, tender, Seventh district 115,119 

Lazaretto Point, Maryland 42, 101 

depot, Maryland lOt 

Libby Islands, Maine 41,45 

Lighted aids, total number 25 

Lighted buoys. (<Sce Gas buoys; Electric buoys.) 

Lighter, scow, Eleventh district 163 

Light-House Board, executive members 3 

members, June 30, 1895 3 

officers 3 
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Ligbt-House Board, changes in personnel of 5 

Light- House Establishment, aids to navigation maintained by 7, 25 

estimates for fiscal year 1896-97 41 

appropriation for fiscal year 1895-96 26 

Light-houses and beacon lights, appropriations asked 41-43 

number in First district 44 

Second district 53 

Third district 61 

Fourth district 83 

Fifth district 93 

Sixth district 107 

Seventh district.- 115,118 

Eighth district 121 

Ninth district 128 

Tenth district 141 

Eleventh district 152 

Twelfth district 164 

Thirteenth district 172 

total number 7 

Light-house districts, officers in charge of 3 

sites, survey of, appropriation asked 41 

Lighting of rivers, appropriation asked •- 30,41 

Lighting of rivers, statistics regarding. {See Post lights.) 

Light keepers, total number 7 

salaries of, appropriation asked 28^41 

reimbursement for losses ^ 42 

Lights and fog signals, alteration in, from July 1, 1894, to June 30, 1895 12-17 

Lights^ change in location of 15 

characteristics changed 12 

discontinued from July 1, 1894, to June 30, 1895 11 

new, exhibited from July 1, 1894, to June 30, 1895 8 

number, on "Western rivers 7 

inspection of, appropriation asked 41 

Light-ships, new, constructed and under construction 31 

appropriation asked for expenses of 29, 41 

telephonic communication between, and shore 32-40 

for Fire Island, New York 42,68 

for Cape Lookout Shoals, North Carolina 42, 103 

for Overfalls, South Shoal, Delaware Bay.. 42,88 

for Poe Reef, Michigan 43 

relief for the Fourth light-house district 42, 88 

for Umatilla Reef, Washington 43,178 

in Second district 53,55 

Third district 61,66 

Fourth district 83,87 

Fifth district 93,103 

Sixth district 107,112 

Eighth district.... 121,125 

Ninth district 128,135 

Tenth district 141,149 

Eleventh district 152,160 

Thirteenth district 172,178 

total number 7 

in position 7 

for relief 7 
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Light-ahip No. 1, Martins Industry, South Carolina 112 

2y Hen and Chickens, Massachusetts 5T 

3, Shovelful Shoal; Massachusetts 56 

4, Handkerchief, Massachusetts 56 

5, Cross Rip, Massachusetts 56 

6; Succonnesset Shoal, Massachusetts 56 

7, Scotland, New York 68 

9, relief, Second district 57,88 

10, Grossepoint, Michigan 160 

11, BrentonReef, Rhode Island 66 

12, Hog Island Shoal, Rhode Island 66 

13, Bartlett Reef, Connecticut 66 

16, relief, Third district 68 

19, relief, Third district 68 

20, relief. Third district 68 

23, Ram Island Reef, New York 66 

28, Galveston, Tex 125 

29, relief, Sixth district 113 

34, Charleston, South Carolina 112 

37, relief, Fourth district 88 

39, relief. Second district 57 

40, Five-Fathom Bank, New Jersey 87 

41, Vineyard Sound, Massachusetts 57 

42, Great Round Shoal, Massachusetts 56 

43, South Pass, Louisiana 125 

44, Northeast End, New Jersey 87 

45, Winter-Quarter Shoal, Virginia 87 

46, Smith Point, Virginia 103 

47, Pollock Rip, Massachusetts 56 

48, Cornfield Point, Connecticut 66 

49, Cape Charles, Virginia 103 

50, Columbia River, Oregon 178 

51, Sandy Hook, New Jersey ". 67 

52, Fenwick Island Shoal, Maryland 87 

53, Frying-pan Shoals, North Carolina 112 

54, Boston, Mass 55 - 

55, Simmons Reef, Lake Michigan 135 

56, White Shoal, Lake Michigan 135 

57, Grays Reef, Lake Michigan 135 

58, Nantucket New South Shoal, Massachusetts 56 

59, Bar Point, Lake Erie, mouth of Detroit River 149 

60, Eleven-Foot Shoal, Green Bay, Michigan 135 

61, Lake Huron, Lake Huron, Michigan 160 

62, Poe Reef, Straits of Mackinac, Michigan 162 

63, Ballard Reef, Detroit River, Michigan 149 

64, Limekiln Crossing (south), Detroit River 149 

65, Limekiln Crossing (north), Detroit River 149 

Holly on Bush Bluff, Virginia 103 

for Boston Harbor, Massachusetts (No. 66) 56 

for Umatilla Reef, Washington (No. 67) 43,178 

Light keepers, total number 7 

Light-stations and depots, revised estimates for 31 

Light-stations, total number 7 

lAlaCf tender. First district 44, 52 

XiZy, tender. Fifteenth district 183 
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Limekiln Crossing, Detroit River, Michigan, light-ships Nos. 64 and 65 * 149 

Little Diamond Island depot, Maine 52 

Little Gull Island, New York 62 

Location of lights, changes in 15 

Losses of seamen in the Light-House Service, reimbursement for 42 

the Fourth district, reimbursement for 89 

light-keepers in the Sixth district, reimbursement for 42, 111 

Eighth district,, reimbursement for 42, 124 

Lotus, steam launch, Eleventh district 128, 152, 163 

Lovells Island depot, Massachusetts 59 

Lower Cedar Point, Maryland 100 

Lower Kennebec River, Maine 47 

Lower Lake George, Michigan , , 154 

Ludington Pierhead, Michigan ^..^ 129 

Ludlam Beach, New Jersey 83 

M. 

Machine and lamp shop, Boston, Mass - 59 

Jfadrowo, launch .. 164 

Madrono, tender. Twelfth district 164, 170 

Mahon River, Delaware 42, 84 

Mamajuda Island range, Michigan 148 

Manatee River and Tampa Bay beacons, Florida 116 

Manhattan range, Ohio 146 

Manana Island, Maine 47 

Manistee, Mich 129 

Manistique, Mich 42,133 

Manitou, Mich 157 

Manitowoc, Wis 131 

MaTizanita, tender. Thirteenth district 172, 180 

3faj>?e, tender. Fifth district 93,105 

Marblehead, Mass 54 

MarigoJdj tender. Eleventh district 152, 162 

Marquette Breakwater, Michigan 156 

Marrowstone Point, Washington 176 

Marshall Point, Maine 47 

Martins Industry light-ship. No. 1, South Carolina 112 

Matagorda, Tex 124 

Matinicus Rock, Maine 41, 46 

Maumee Bay ranges, Ohio. 146 

buoy depot 150 

Maumee Inner range, Ohio 146 

Middle range, Ohio 146 

Outer ranges, Ohio 146 

Maurice River range. New Jersey 42, 84 

Mayo Beach, Massachusetts 54 

Members of Light-House Board, June 30, 1895 3 

changes during fiscal year 5 

Mena8ha,Wi8 42,134 

Mendenhall, Thomas C, Prof 5 

Mendota, Michigan 157 

Menominee Pierhead, Wisconsin 42, 134 

Michigan City, Ind 42,131 

Michigan Island, Wisconsin >■ 158 
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Middle Ground beacon, Oregon 174 

Middle Lake George, Michigan 154 

Middle Ledge beacon, Massachnsetts 55 

Millis, John, Capt. Corps of Engineers, United States Army 5 

Minots Ledge, Massachusetts 54 

Mispillion Creek, Delaware 84 

Jft»«fotoe, tender, Third district 61,81 

Mobile ship channel, Alabama 122 

Monhegan Island, Maine 47 

Morris Island and Charleston ranges, South Carolina 100 

Mount Desert, Me ^5 

Murderklll Creek, Delaware 84 

Muskegon, Mich 130 

Muskegon Lake beacon, Michigan .• 130 

Muskegon Pierhead, Michigan 130 

Muskegon Pierhead (front), Michigan 129 

MyrtUy tender f First and Second districts 44,53,60 

Nantucket New South Shoal light-ship. No. 58, Massachusetts 56 

Naphtha launch. Fourth district 83, 92 

Nash Island, Maine ^.. 45 

Nauset Beach, Massachusetts 54 

Negro Island, Maine 47 

NeitUf steam launch, Third district 61,82 

New buoys established 17 

New Canal, Louisiana 122 

Newcastle range, Delaware 85 

New Dungeness, Washington 43, 176 

New fog signals established during the year 10 

New lights established during the year 8 

New light-ships, appropriation recommended 31 

New light-stations and depots, estimates for, revised 31 

New London depot, Connecticut 79 

Newport, Oreg., Government Wharf beacon 174 

New tenders, appropriations recommended 31 

Second district 60 

Third district 81 

Seventh district 120 

New works authorized, no appropriation made 26, 27 

New York Lower Bay electric buoys 72-75 

Ninth district, officers in charge 4 

statistics of 128 

Northeast End light-ship. No. 44, New Jersey 87 

North Head, Cape Disappointment, Washington 175 

North Hook beacon. New Jersey 64 

North Manitou, Mich 129 

Northwest Seal Rock, California (see St. George Reef) 167 

O. 

Oak Island, North Carolina 108 

Oak Orchard, N. Y 143 

Officers of Light- House Board 3 

Officers in charge of light-house districts, J une 30, 1895 3 
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Oil bouses for light-stations 31,43 

in Ninth district 130,133 

Oil, lard 31 

mineral , 31 

Old Mackinac Point, Michigan 128 

Oswego, N. Y 142 

Outer Diamond Shoals, North Carolina 101 

Outer Island, Wisconsin 158 

Overfalls Shoal light-vessel, New Jersey 42,88 

Owls Head, Me 47 

Oyster Beds, Georgia • 109 

p. 

Pansy, tender. Eighth district 121,127 

Pascagoula River, Mississippi 122 

Patos Islands, Washington 177 

Pearl River, Mississippi * 122 

Pensacola, Fla 117 

buoy depot, Florida 119 

Perkins Island, Maine, 47 

Personnel of Board, changes 5 

district officers, changes 5 

Petit Manan, Maine 45 

Pharos, tender. Sixth district ! 107,114 

Pigeon Point, California 43,165 

Pilot Island, Michigan , 154 

Pine Island, Connecticut 63 

Plum Beach, Rhode Island 42, 61 

Plum Island, New York 62 

Poe Reef light-ship, No. 62, Michigan 43,160 

Point Arguello, California 48,165 

Point aux Roches, New York 65 

Point Betsey, Michigan 129 

Point Brown, Washington 43, 177 

Point Comfort beacon. New Jersey 64 

Point Conception, California 164 

Point Isabel, Texas 124 

Point Judith, R.1 62 

Point Lookout, Md 100 

depot, Maryland 104 

Point No Point, Wash 43,17^ 

Point Pinos, California 43,165 

Poi nt Reyes, Cal 167 

Point Sur, California 165 

Point Wilson, Washington 176 

Pollock Rip light-ship. No. 47, Massachusetts 56 

Pond Island, Maine 48 

Pooles Island, Maryland 101 

Portage Lake and River, Lake Superior, Michigan 157 

lighting and buoying 43, 157 

Portage Lake Ship Canal Pierhead, Michigan 157 

Port Eads depot, Louisiana 126 

Porte des Morts rtinge. Lake Michigan, Wisconsin 132 

Port Penn range, front, Delaware 85 

rear, Delaware 85 
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Port PennWliarf, Delaware 85 

Portsmouth light-house depot, Virginia 42, 104 

Post lights, number of, Western rivers 7 

on other rivers 7 

in Third district 61 

Cape Fear River, North Carolina 107, 108 

St. Johns River, Florida Ill 

Indian River, Florida Ill 

Superior Bay, Wisconsin 159 

in Eleventh district 152,159 

Thirteenth district 172,177,178 

Fourteenth district 181 

Fifteenth district 183 

Sixteenth district v 185 

Poverty Island, Michigan - 133 

Presqu'ile, Pennsylvania 143 

Presqu'ile Pierhead, Erie Harbor, Pennsylvania 143 

Prico, Philip M., Capt., Corps of Engineers, United States Army 5 

Prudence Island, Rhode Island 02 

Puget Sound post lights, Washington 177 

Quarry Point, California 1 43, 166 

R. 

Race Rock, New York 42,62 

Ram Island, Maine 47 

Ram Island Reef light-ship. No. 23, New York 66 

Rappahannock River, Virginia 42 

Rattlesnake Shoal light-ship. South Carolina. (See Charleston light-ship, 
No. 34.) 

Red Fish Bar, Texas 42,124 

Reimbursement of losses of seamen in the Light-House Service 42 

the Fourth district 89 

light-keepers in the Sixth district 42, 111 

Eighth district 42, 124 

Relief light-ships. (See Light-ships.) 

Relief light-ship for the Fourth district 42 

Repairs and incidental expenses, appropriation asked 28, 41 

Repairs of light-hotises in First district 49 

Second district 55 

* Third district 65 

Fourth district 86 

Fifth district 102 

Sixth district 112 

Seventh district 118 

Eighth district 125 

Ninth district 134 

Tenth district 149 

Eleventh district 160 

Twelfth district 167 

Thirteenth district 178 

Rivers, appropriation for lighting, asked 30, 41 

number of laborers in charge of lights on Western 7 

lights on Western 7 
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Robinson Point, Washington 177 

Rock Island, New York 142 

Rock Island buoy depot, New York « 150 

Rockland Lake, NY 64 

7?o«e, tender, Third district 61,82 

Round Island, Michigan 154 

S. 

Saddleback Ledge, Maine 46 

Sailing tenders, number 7 

St. Catherines Sound, Georgia 110 

St Clair River lights, Michigan 152 

St. Croix River, Maine 45 

St. George Reef, California 167 

St. Helena, Mich 128 

St. Johns River, Florida, post lights Ill 

St. Jones Creek, Delaware 84 

St. Joseph, Mich., buoy and supply depot 137 

St. Joseph, Mich 42 

Pierhead, Michigan, fog signal 42, 130 

range, Michigan 130 

gt. Joseph Point, Florida 42, 117 

St; Louis and Superior bays post lights, Minneso1;a and Wisconsin 159 

St. Marks, Fla 116 

St. Marys Falls Canal, Michigan 156 

St. Marys River from Pipe Island to Sault Ste. Marie, Mich 154 

St. Simon, Georgia 110 

beacon, Georgia 110 

Salaries of keepers, appropriation asked 28, 41 

Salem Creek, New Jersey 85 

Salisbury Beach, Massachusetts 53 

Salmon River, New York 142 

Sand Island, Alabama 42, 121 

Sands Point, New York 63 

Sandusky Bay, Ohio, range lights 145 

Sandusky, Ohio, depot 1.50 

Sandy Hook fog bell, New Jersey 64 

Sandy Hook, New Jersey, light-ship. No. 51 67 

Sanibel Island, Florida 115 

San Luis Obispo, Cal 165 

Sapelo light and beacon, Georgia 110 

Savannah, Ga., to Fernandina, Fla., inside passage 42, 110 

Saybrook Breakwater, Connecticut 62 

Scammons Harbor, Michigan, proposed depot 42, 138 

Schooners, hired. Eighth district 127 

Schooner Ledge range, front, Pennsylvania 86 

rear, Pennsylvania 86 

Scotland light-ship. No. 7, New York 68 

Scow lighter. Eleventh district 163 

Scows, Fifth district 102 

Sea wall at Staten Island depot. New York 78 

Second district, officers of 3 

statistics of 53 

Seguin^ Me 48 
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Seul Choix Pointe, Michigan 133 

fog signal 133 

B^venth district, officers in charge of >. 4 

statistics of 115 

Sharpie, Fifth district 93 

Sheboygan Pierhead Wis 131 

Pierhead range, Wisconsin 131 

Ship Channel, Mobile Bay, Alabama 122 

Ship Island, Mississippi 122 

Ship John Shoal, New Jersey 85 

Ship Shoal, Louisiana 123 

Shovelful Shoal light-ship, No. 3, Massachusetts 56 

Simmons Reef light-ship. No. 55, Michigan 135 

Sister Islands, New York 141 

Sixteenth district, officers in charge of 4 

statistics of 185 

Sixth district, officers in charge of 4 

statistics of 107 

Smith Island, Washington 176 

SmithPoint, Virginia '. 1 42,99 

light-ship, No. 46 103 

Solomons Lump, Maryland ^ 100 

South Bass Island, Ohio : 145 

South Boston, Mass 54 

South Fox Island, Michigan 128 

South Manitou, Mich 129 

South Milwaukee, Wis 42,131 

South Pass, Louisiana, light-vessel. No. 43 125 

(rear), Louisiana 123 

South Shoal or Overfalls, Delaware Bay, New Jersey 42, 88 

Southwest Ledge, Connecticut 62 

Southwest Pass, Louisiana 123 

Sow and Pigs (Vineyard Sound) light-ship. No. 41, Massachusetts 57 

Special works, appropriations for, 1895-96 26 

estimat.es 41-43 

Spectacle Island, Boston Harbor, Massachusetts 54 

Spectacle Reef, Michigan 153 

Spring Point Ledge, Maine 41, 48 

Squan Inlet, New Jersey 83 

Squaw Point (Gladstone), Mich 134 

Squirrel Point, Maine 47 

Staten Island depot. New York, description, operations, etc 76 

necessity for improvements 78 

estimates for sea wall, etc 42, 78 

electric plant 76 

Statistics of aids to navigation for year ending June 30, 1895 7, 25 

Steam launches, number 7 

Steam launch Daisy, Third district 61,81 

Steam tenders, number 7 

Stepping Stones, New York 63 

Stonington Breakwater, Connecticut 62 

Stony Point, N. Y 65 

Stratford Point, Connecticut 63 

Stratford Shoal (Middle Ground), New York 63 
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Sturgeon Bay Caual, Wisconsin 182 

Succounesset Shoal light-ship, No. 6, Massachusetts 56 

Sullivans Island Breakwater beacon, South Carolina 109 

ranges, South Carolina 109 

Superior and St. Louis bays post lights, Minnesota and Wisconsin 159 

Supplies of light-houses, appropriation asked 27, 41 

Survey of light-house sites, appropriation asked for 41 

T. 

Tampa Bay beacons, Florida 116 

Tampa Bay and Manatee River beacons, Florida 116 

Telephonic communication between light-ships and shore 32-40 

Temporary changes in aids to navigation - 18 

Tenders in First district, Myrtle, Lilac , 44, 52 

Second district, AzaleHf Verbena, Myrtle^ G«rami«», Clover... .... 53, 59 

Third district, Armeria, CactuSf Mistletoe, John Moigers, Rose, Gar- 
denia, Nettle, Daisy 61, 79 

Fourth district, Zizania 83, 92 

Fifth district, Maple, Jessamine, Violet, Bramble, Thistle, and a 

sharpie 93, 105 

Sixth district. Wistaria, Pharos 107,114 

Seventh district, Laurel, Arbutus 115, 119 

Eighth district, Pansy, Arbutus 121, 127 

Ninth district, Dahlia, Amaranth, Warrington, Lotus 128, 139 

Tenth district, Haze 141,151 

Eleventh district, Amaranth, Warrington, Lotus, Marigold 152, 162 

Twelfth district, Madrofio, Hazel 164,170 

Thirteenth district, Manzanita, Columbine 172, 180 

Fourteenth district, Goldenrod 181 

Fifteenth district, Lily 183 

Sixteenth district, Joseph Henry 185 

number in service 7 

hew, appropriations for 31, 41, 42 

for Second district, appropriation asked 41, 60 

Seventh district, appropriation asked '42, 120 

Third district, appropriation asked 42, 81 

Tennant Harbor, Maine 47 

Tenth district, officers in charge of 4 

statistics of ^ 141 

Thatcher Island, Massachusetts (see Cape Ann) 53 

Third district, officers in charge of 3 

statistics of 61 

Thirteenth district, officers in charge of 4 

statistics of 172 

Thistle, tender, Fifth district 93,106 

Thunder Bay Island, Michigan 153 

Tibbetts Point, New York 142 

Tillamook Rook, Oregon 174 

telegraph line 174 

Tompkinsville, N. Y., general light-house depot 76 

Tongue Point depot, Oregon 43, 179 

Tortugasbuoy depot, Florida 119 

Tortugas Harbor, Fldrida 115 

Turkey Point, Maryland 101 
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Twelfth district; officers in charge of 4 

statistics of 164 

Twin River Point, Wisconsin 131 

Two Bush Island, Maine 47 

Two Harbors, Minn 159 

V. 

Umatilla Reef light-ship, No. 67, Washington 43,178 

Unipqua River, Oregon v 173 

Unlighted aids, total number 25 

Upper Lake George, Michigan 154 

V. 

Venus Point, South Carolina 110 

Verhenay tender, Second district 53,'59 

Vineyard Sound light-ship, No. 41, Massachusetts 57 

FtoJct, tender, Fifth district , 93,105 

W. 

Waackaack, New Jersey 64 

Walker, John G., rear-admiral. United States Navy 5 

Warrington, tender, Ninth and Eleventh districts 128, 152, 162 

Washington depot. North Carolina .^. 105 

Water supply, increasing at Yerba Buena, California 43, 170 

Waugoshance, Michigan 128 

West Chop, Mass 54 

Western rivers, number of post lights 7 

West Point, Washington 177 

West Rigolets, Louisiana 122 

Whistling buoys in position 7 

established and discontinued during the fiscal year 18 

in First district 44 

Second district 53 

Third district 61 

Fourth district 83 

Fifth district 93 

Sixth district 107 

Seventh district 115 

Eighth district 121 

Twelfth district 164 

Thirteenth district 172 

Whitefish Point, Mich 156 

Whitehead, Maine, depot 52 

White Shoal light-ship, No. 56, Lake Michigan 135 

Whitlocks Mills, Maine 41,44 

Wilde, George F. F., commander. United States Navy 5 

Willamette River, Oregon 175 

post lights 177,178 

Windmill Point, Michigan 152 

Winter Point range, Michigan 155 

Winter-Quarter Shoal light-ship, No. 45, Virginia 87 

Wistaria, tender. Sixth district 107, 114 

Wolf Trap, Va 98 

Woods Hole depot, Massachusetts 59 

Working plant, Fifth district 102 

Worlds, new, authorized, no appropriations made 26, 27 
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Yaquina Bar range, front, Oregon 173 

rear, Oregon 173 

Yaquina Bay, Oregon 173 

beacon lights 177 

Yerba Bnena depot, California 43,170 

Z. 

Zizania, tender, Fourth district 83, 92 
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